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To the STUDENTS of Materia Medica, 


S 1 promiſed in the Winter, Gentlemen, I now put 
into your Hands, one of the Diſcourſes you then heard 
on the Simples, confiderably enlarged; hoping it may be of 
Uſe to you in your future Practice, eſpecially at Sea. 
This Diſſertation on Quick-lime, as well as that on Opi- 
um publiſhed in the fifth Volume of the Medical Eſſays, 
clearly ſhews, how much our Knowledge of Medicines may 
be improved by a very few eaſy Experiments, What Di 
coveries have been made by them on Duick-lime, you have 
here; and how much the Hiſtory and Effects of Opium have 
been illuſtrated by them, you cannot have forgotten. How- 
ever, 
Ii is not amiſs to obſerve, that ſome things taken notice 
of, and clearly proved in that Diſſertation, and there firſt, 


fa far as I can yet find, have been remarkably confirmed by 


later Experiments, particularly the Action of Opium on the 
Nerwes to which it is applied, Ab Opii pr. iv. Clyſmati 
additis, æternum dormiville viſus eſt æger. Vid. Gaubii 
lib. de form. p. 374. And Dr Whytt found, that al- 
though a Frog continued moving its Limbs, turning from 
Back to Belly, and leaping about for above an Hour, after 
he had cut out its Heart, and was not quite dead after two 
Hours and a half; yet having injected a Solution of Opium 
into the Stomach and Guts of another Frog, five Minutes 
after having taken out its Heart, in leſs than half an Hour 
it ſeemed to be quite dead; and neither pricking, tearing, 
nor cutting its Muſcles, cauſed any Contraction in them, or 
any Motion in the Partito which they belonged. ** Since, 
adds the Doctor, in this Frog, which was deprived of its 
Heart, the Parts of the Opium could not poſſibly be mixed 
ewith the Maſs of Blood, or be conveyed along with it to the 
Brain; their Effetts muſt neceſſarily be deduced from their 


direct Action upon the Nerves and Fibres of the Organ to 


avhich they were immediately applied.“ Vid. Eſſay on vi- 
tal Motion, p. 375. | 
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Have in this Edition added a few Notes, to illuſtrate 

or confirm ſome Paſſages in the former ; and an- 
{wered ſuch Objections as, in my Opinion, deſerved a 
Place in it. But there being ſeveral Things, of ſome 
Conſequence to the Subject, which were either deſigu- 
edly omitted in the Diſcourſe, or came to my Know- 
ledge too late to be inſerted, a ſhort Account of them 
here, 1 hope, will not be unacceptable to the Reader. 


And it well deſerves to be noticed, 


1. That, although it cannot be allowed, that fix- 
ed, alcaline Salts precipitate the calcarious Matter, or 
earthy Part of Lime-water ; yet there is a Subſtance, 
more nearly allied to it than any Salt, which ſeems to 
do it effectually; I mean the Magneſia alba, or that 
alcaline Earth which is the Baſis of Sea-falt. This I 
owe to 7%. Black, M. D. (a); who found, that 200 
Grains of his Magnefia alba reduced 126 Ounces, or 
56,188 Grains of Lime-water, to pure inſipid Wa- 
ter; while the Weight of the well-dried Magnefia was 
increaſed to four Drams and thirty-five Grains {b). 

Hence the Lime contained in 126 Ounces, or about 
thirty-one Gills, of Lime-water, amounts only to ſe- 
venty-five Grains, although it would have yielded a- 
bout ninety Grains of Cruſts: Which confirms what I 
learned from other Experiments long ago, wiz. That 
the Quantity of the Cruſts which Lime-water affords, 
conſiderably exceeds the Quantity of Quick-lime diſ- 


ſolved in it (c). But to know, whether the Heat of 


boiling Water was neceſſary to the Succeſs of the Ex- 
periment, and what Time it required, 


(a) Vid. Dill. p. 62. 

(b) Magneſie in pulverem ſubtilem redafte, drach. iii. ſcrup. i. 
in phialam iudidi unc iv. fere capacem; hanc aqua calcis wnplevi, 
optime obturavi, & aqua dein ferventi ſovi. Aqua calcis cito omnem 
penitus perdidit ſaporem, iugne aquam pur am converſa eſt. Hauc i- 
taque eſfudi, no vam addidi, in eodem alore repoſui, opuſque itera vi, 
donec aguæ calcis lib. vii. unciaſque xiv. jam affudiſſem ; tunc vero 
recens aſſuſa, ſaporem ſuum non amplius amittebat. Magneſia dein 
optime exficcata, pendebat drach, iv. ſcrup. i. grana xv. 

(c) Vid. Diſſ. p. 8. & 9. , 
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2. I put a Dram of Magneſia, prepared by myſelf 


of Epſom Salt, as it is commonly called, into two 
Gills of cold Lime-water, in a Glaſs Bottle, ſhaking 


. 


1 it now aud then; and in leis than three Hours i: was 


inſipid, and diſſolved Soap like common Water; and 

Was of the ſame ſpecific Gravity, weighed in a Glaſs 
Flaſk. All that was clear being boured off, I added 
more, ſhaking the Bottle as before; and thus proferu- 
ted the Experiment without Heat, as far as the Doctor 
did with Heat; and it anſwered in every Thing, ex- 
cepting the Weight of the Magrefa, when fully dried. 
I infuſed alſo, at Nine in the Moining, another Dram 
of the fame WVagne/ia, in nine Gills of Lime-water ; 
and at Twelve the Taſte was ſenſibly altered, at Four 
much weaker, and at Eight in the Evening inlipid; 
But the Magneſia well dried, weighed only ſeventy 
Grains. So, according to this Experiment, “ there is 
% not one Grain of Lime in three Ounces and a Half 
« of Lime-water (4).” But perhaps my Magnefe was 
not fo fully waſhed as Dr Black's. However, 

Since the Magneſia can ſweeten more than 280 times 
its own Weight ef Lime-water, and there is no Rea» 
ſon to fear that any bad Quality can be communicated 
to the Water by it; here is a ſhort Way of fitting it 
for any Uſe, to which the common Element is applied 
at Sea (e). If indeed only one Pound of Quick-lime be 
taken for a Hogſhead of Water, which probably is e- 
nough io preſerve it, five or ſix Months, from Vermin 
and Putrefaction; the Water, by the Motion of the 
Ship, and Influence of the Air, may, in a ſhorter Time, 
ſo free itſelf of the Lime, as not to need the Magrneſia. 
But when ſo much Quick-lime is intuſed as ſhall be 
found neceſſary, in long Voyages, to keep the Water 
fully impregnated, by the Help oi the Magnzeſia it may 
be ſweetened at any Time. 

3- Although as ſtrong a Cauſtic as can well be want- 
ed, may be made of the Lixive of one Part of Quick- 
lime, and two Parts of Potaſh (/); yet it is not thence 
to be inferred, that it is fully as corroſive as when e- 

% 
(d) Vid. Piſſ. p. 9. Y Vid. Difl. p. 23. 
(e.) Vid. Diſl. p. 33. 


qual 
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qual Parts of each are taken; the Quick - lime and Pot: 
aſh being the ſame in each Preparation: For I found, 
that a Ley made of equal Parts of Potaſh and Quick- 
lime, Glo lved, in the fame Time, much more of a 
Fragment of a very hard Calculus into a white Mucilage, 
than one made with Half the Quantity of the ſame 
Lime; as this was allo much ſtronger, than when a 
fourth Part only was employed ; their Strengths being 
nearly as 28, 15, and 9. But great Regard ought to 
be had to the Quality of the Potaſh, as well as Quan- 
tity of the Lime; ſome containing four times more un- 
diſlolvable Stuff than others. 

4+ It is ſaid, D/. p. 73. that the Fragment B of a Calcu- 
lus continued ſolid for ſeveral Months, and never fell 
down, as did A, to wit, till it was taken out : which 
is true alſo of the ſecond Experiment ; but the third 
was not then compleat. For the Fragment of the 
ſame Calculus, put into Stone Lime-water the 21ſt of 
March laſt, on the 8th Day of July had undergone 
the ſame Change that A did; that is, about fix Weeks 
later. And to diſcover whether common Water could 
make any Impreſſion on this hard Calculus, Fuly 24. I 
put Half a Dram of it, in two Fragments, into ſix 
Ounces of Water, taking little Notice of them for 
two Months : But, towards the End of September, I 
found them not only covered with the white Grains 
(g), but alſo a conſiderable Quantity of white Sedi- 
ment by them, which I did not expect. 

5. In the Phil. Tranſ. vol. 48. p. 163. we find a learn- 
ed Author writes thus. With a deſign to find out 
% how long I could keep Fiſh and Fleſh fit to eat in 
& Lime-water, I put two Haddocks, and a Pound of 
& Beef, in different Pots full of Lime-water, and cork- 
ce ed them well. They ſtood in our Cellar eighteen 
% Days. I then took out one of the Fiſh. It was ſweet, 
«& found, and firm. I boiled one Part of it, and broil- 
« ed the other: It eat well, and had not the leaſt 
6 Taſte of Lime-water ; but was not juſt fo firm as 
* a freſh Fiſh. But when I opened the Beef-pot, to 


% my great Surpriſe, it ſtunk abominably. I poured 


Vid. Diſſ. p. 38. 
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& the Lime- water from both Pots, and put in freſh 
5 Lime-water. This ſtood four Weeks longer. The 
cc remaining Fiſh was quite freſh, and a little ſwelled; 
cc but when I boiled it, diſſolved to a Jelly. The 
% Fleſh was very putrid. Thus Lime-water appears to 
« preſerve Fiſh, but not Fleſh. Dr Alſlon's Experiment 
ce was made with Fiſh, and Dr Pringle's with Fleſh ; 
& which has made the former ſay, that Lime-water 
6e withſtood Corruption ſtrongly ; and the latter, that 
c it did it but weakly, if at all.” Then follows a 
Letter dated April 6. 1753, which begins and ends 
thus. I lately repeated the Experiment more fully, 
« and with the fame Succels. All this you have my 
Leave to ſhew, as a Confirmation of the former Ex- 
6 periment.“ 

But ſince no Antiſeptic can withſtand Corruption, 
where it has no Acceſs, or cannot penetrate in ſufli- 
cient Quantity, his Experiments are faulty, on a double 
Account ; the Beef being in too great a Lump, and 
the Quantity of the Lime-water too ſmall. Had he 
minced his Beef, and taken enough of Lime-water, he 
would have found his Fleſh eat as well as his Fiſh ; 
which he long ago owned, and ought to do it alſo pu- 
blicly. But how he excuſes his aſſerting, that my Ex- 
periment was made with Fiſh, I know not: For the ve- 
ry firſt Experiment adduced to prove this antiſeptic 
Virtue of Lime-water, was made with a little Bit of 
freſh Beef; another with Beef-brine ; a third with Se- 
rum ſanguinis, &c. Ch). Whoever therefore will repeat 
ſuch Experiments, let them obſerve the Directions in 
the Note at p. 36.: and if halt-inch-thick Pieces putrify 
ina Weekor two, which may perhaps happen, they ought. 
to be cut ſmaller; remembering always, on account of 
the Influence of the Air on Lime-water, that they be 
made in cloſe Veſſels. 

6. A very great and good Man informed me, that 
eighteen Gallons of Thames Water, in which he had 
put the Proportion of a Pound of Chalk-lime to a Hogſ- 
head, became putrid and fœtid, as foon as that which 
had none in it, and continued fo for four Months, 


(b) Vid. p. 3a. & 33. Edit. i. 


when 
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when he threw it away ; that when he put in the Pro- 
portion of eight Pounds to the Hogſhead, the Water 
did not ſtink, but had.a more deteſtable off-rſive T aſte 
than ſtinking Water; and that oft tour Gudgeons laid 
in ſtrong Lime-water, in a Weck one was too ta&tid to 
eat ; and at four Weeks end, one being boiled, it was 
ſo very putrid, as to have its Fleſh diſſolved into mi- 
nute Fragments and Particles. | 
As for the Cauſe of the Putrefaction and offenſive 
Taſte of Thames Water, ſee Note (o), p 14. For if 
it was not owing to the uncompleat Calcination of the 
Chalk, or to the Lime's not being ſufficiently mixed 


- with the Water, or to the Beer-vellels wherein the 


Experiments were made; there muſt be ſomething in 
that River more putreſcent, than is to be met with in the 
moſt fœtid Water about Edinburgh (i). But whatever 
is in this, if Lime-water can be made of the 7 hames, 


I am much miſtaken if leſs than eight Pounds of good G 


Quick-lime will not ſuffice for an Hogſhead + And though 
more ſhould be neceſſary, it can eaſily be got, and ei- 
ther infuſed in the Water, or carried dry, but flaked, 
to Sea; where it may be uſeful an ſeveral Accounts. Par- 
ticularly, fince the Attempt to ſweeten Sea-water is 
renewed (4), it is not improbable, conſidering the Ef- 
fect of Quick-lime on urinous Salts, c. that it may 
fupply the Place of Mr Appleby's Lapis infernalis, and 
calcined Bones; and ſome Experiments which I made, 
with Sea-water, diſtilled by my Friend Dr Archibald 
Hamilton both theſe Ways, confirm the Conjecture. 
That from Quick-lime, neither precipitated a Solution 
of Silver in Agua fortis, nor a Solution of corroſive Sub- 
limate in Water : Nor did this laſt Mixture form a 
Pellicle of various Colours on its Surface, as did the 
Water diſtilled by Mr Appleby's Proceſs. 

That Lime-water made with Shells or Chalk has 
ſometimes a very abominable Taſte, yea and fœtid 
Smell too, I readily own: For I have been obliged, 
once and again, to throw them away on that very c- 
count, even after five or fix long Calcinations ; which 


(i) See Diſſ. p. 37 No. 6. ſub ſinem. 
(k) Vid. Beyle's Works, vol. 4. p. 160. vol. 5. p. 199. Phil. 
Tranſ. vol. 48. p. 69. | 


Stone 
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Stone Quick-lime never needs. Had this been advert- 
ed to, and the Experiments always made with Stone 
Lime-water ſufficiently impregnated, not a few Mit- 
takes concerning the Strength and Effects of this Fluid 
had been prevented. 
Whether Gadgeons are more dithcultly preſerved 
than Herrings or Haddocks, I know not (1) ; for per- 
| haps too little Lime-water was taken, or the Experi- 
. i ment defective, on ſome other of the above Accounts. 
7 If animal Subſtances infuſed fome Weeks in Lime-wa- 
ter, are commonly tenderer than when put into it, 
this makes it ſtill the more uſeful, on ſeveral economical, 
as well as medicinal Accounts; becauſe by it hard, 
dried, tough, and ſalted Meats, may be rendered more 
ſoft, ſweet, and eaſily digeſtible; and Milks allo more 
nouriſhing and wholſome, even in Conſumptions. Sure 
I am, that no Liquor ever agreed better with my. Sto- 
mach than Lime-water, which is ſtill my common 
Drink, though in perfect Health. But, 

7. In anſwer to Art. 38. of the Monthly Review for 
Oct. 1753, I need only deſire the Authors to read the 
Diſſertation : For if they had ever done it, they cer- 
tainly would not, 1. have cited out of it what was ne- 
ver in it; ex. gr. That Earth-worms immediately threw 
out a great deal f Slime, and became as yellow as Saffron ; 
that Antacidity is aſcribed to Lime-water, on lomewhat 
equivocal Phenomena ; that in explaining the Action 
of Lime-water on marine Salts, 17 7s confidered as an 
Antiſcorbutic; that it is made, without Diſiiniton, a 
conſiderable Antiſcorbutic, c.; nor, 2. drawn falſe 
Conſequences. from it; as, becauſe it taſtes notably 
ſalt or muriatic, it mult therefore act like Sca- ſalt; and 
to be conſiſtent, Salt mult be made, at leaſt, not bad for 
the Scurvy ; becaule it may probably: be uſeful in Sea- 
diſeaſes, therefore the Sea-ſcurvy mult be intended as a 
principal one, &c. Need I mention any of their learn- 
ed Criticiſins? as, That a grating Acid in the Stomach 
might ariſe from a bilioſe or alcalious Stimulus; that 
ſome of the Inſects may be conſidered as {imply drown- 
ed; that it corrects marine Salts——is eaſter to ſay than 


- 


C1) See Note (c), p. 36. 
demonſtrate; 
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demonſtrate ; that the Doctor has not adduced a ſingle 
Caſe in Point in Sea-ſcurvies? &c. And, | 'L 

Lafily, As I ſhall always be ready to own and ON 
correct a Miſtake; fo ſoon as I diſcover it; fo if the In- 1 
ference from Dr Hales's Experiments, Dif. p. 19. de- 
ſerves to be called one, as Dr Whytt thinks it does, 
the Occaſion of it may be ſeen in a Note on p. 65. of 
the Diſſertation. But that Soap-leys contain a conſi- 
derable Proportion of Lime, cannot be doubted : For 
in boiling it down to a third or fourth Part, the Lime 
viſibly ſubſides, like ſmall white Sand, as well as when 
it is evaporated to Drineſs, and diſſolved again and a- 
gain in Water. Thus I have got from four Troy Oun- 
ces of a weak Soap-ley, about three Drams of dry Salt, 5 
and thence twenty -nine Grains of Lime, which is ye- 5 
ry near a ſixth Part, though only twice diſſolved: where- 1 
as the ſame Quantity of a ſtrong Solution of the Pot- 
- aſh, uſed in the Soap-work at Leith, treated the ſame 
Way, yielded nothing like Lime, but only about five 
Grains, of a light Earth, though there were of dry 
Salt five Drams and a half on the firſt Evaporation. 

I ſhall only add, That ſince Quick-lime and Salt, in 
a red-hot Crucible, neither gave Flame nor Smell, nor 
did Galls give Lime-water a blue Tincture, in the 
Trials that I made (+); the Exiſtence of a vitriolic 
Acid in either, is not thus to be proved: far leſs by 
any Experiment, that Ca/x vid ex crafſiore materia 
pingui glutinoſa, aec minus ex ſubſtantia terreo- ſalino- 
alcalica, et ſulphureo-ſalino-urinoſa, conflare rede dica- 
tur (u). ] 

EDinNBURGH, Oct. 24. 1754. 


(m) Vid. Mr Malovin, Mem. Acad. 1745. 
Cn) Vid. Cartheuſer Fund. M. M. p. 179. & 188. 


Ss Ee Ä an ” 
Pag. lin. 8 
31. 39. for inch, read, half- inch. 1 
55. 17. for more than, read, and but two in. a 
59. 14. after Lime- water, add, made of one Part calcined Oitter- 
ſhells, and five hundred and twelve Parts Water, 
72. 22. after Beſides, delete to my Friend's two Queries- 1 
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Uick-lime, as an external or topical Medicine, 
was known and much uſed by the ancient 
Greeks and Romans; who nevertheleſs, by 
reaſon of its cauſtic Nature, placed it, with 
their Arſenics, or yellow and red Orpiment, 
among the Poiſons, and were ſolicitous only how the 
Hurt that might be done by it, if taken inwardly, was 
to be prevented or cured. The Chymiſts of latter Ages 
boaſt of their having diſcovered a lithoritriptic Quality 
in it, or that ſome of its Preparations did diſſolve the 
Stone. And Olaus Borrichius, in the laſt Century, ſays, 
he found by repeated Experience, that Shell Lime-wa - 
ter diſſolved Calculi into a Mucilage, if digeſted in it 
warm for ſome Days. But the Publication of Mrs Ste- 
pheni's Medicines of late, has put the Learned on ma- 
king ſuch Experiments and Obſervations as have produ- 
ced more valuable Diſcoveries ; and yet the Subject is 
not exhauſted. Quick-lime has other Qualities, of no 
leſs Conſequence in Phyſic, hitherto little known, yea 
and difficulty believed; but I think demonſtrated in 
the following Pages. 
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Quicl. lime, or Calx viva, is the Lime. lone, Chalk, Shell, 
er any other calcarious Subſtance, fo calcined in the Fire, as 
to grow hot in Water, and with Noiſe ſplit, and fall daun 
into a Powder, impregnating that Liquor with as much of 

7 | A it 


2 A Diſſertation on Quick lime. 


its diſſolvable Part as it can take up. For underſtanding 
this more fully, pleaſe obſerve, 


1. That the Lime-ſtone here, is the Saxum calcis, A. 

gric. Foff. l. 7. p. 637. Saxum calcarium, De Boot 522. 
Worm. 45. Charlet. Foff. 20. Lapis calcarius, Schrod, 
353. Lem. Did. 101. Dale 42. Geoff. 1. 77. Phar. E- 
dinb. 26. and a Kind of Marble, but not always of the 
fame Colour or Solidity, nor equally free of heterogene- 
ous Subſtances. In ſome Places it has the Appearance 
of a Bed of Shells, whereof the Interſtices and Cavities 
are filled up with a dark iſh brown Marble, as if, 
in a liquid State, it had Re upon them ; and 
takes a fine Poliſh. Beſides this Stone, 
2. Several other Sorts of Marble, Alabaſter, Gy- 
Z/um, Chalk, Petrifications, Spars, Shells, &c. are 
calcarious Subſtances ; which may be burnt into Quick- 
lime, though not all with the ſame Degree of Heat, or 
in the ſame Time. Our Lime-kills burn eight or ten 
Days, more or leſs, as the Wind blows leſs or more fa- 
vourably. Much leſs Time ſuffices for Chalk and 
Shells; and the Calcination of Gyp/um, or the Plaiſter- 
ſtone, according to Dr Lifter, is completed in two or 
three Hours (a). 

Whether the Strength of the Quick-lime is any way 
proportional to the Degree of Heat, and the Time its 
Calcination requires; or whether Stone-lime or Shell- 
lime is the ſtrongeſt, or rather moſt ſtrongly impregnates 
Water, I cannot poſitively determine ( 90. By the Ex- 
periments which I have made, there ſeems to be no Dif- 
ference ; but, according to Dr Whytt, the Lime-water 


(4a) Yea in Half an Hour's Calcination, the Gypſum which I 
have, became exceeding white, ſeparated into thin Leaves, and being 
put into Water, without Heat or Noiſe, fell down into Lime. But 
neither then, nor after it had been once and again calcined for four 
Hours, did it afford any Lime-water. | 

(5) Omnia autem hec magis vera de calce viva ſaxea, quam de a- 
ſtracodermatis calcinatis parata. Boerh. Chem. 2. p. 316. Utique 
certiſſime calx viva, quo acriore uſta & diuturniore igne, eo Plus ca- 


torts, id eſt, vert ignis, in aqua frigida excitat, Ibid. p. 65. 
0 of 
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of the Stone Quick-lime, is not ſo effectual in the Gra - 
vel, as the Shell Lime-water (e). 

3. Why cold Water heats Quick - lime, is a difficult 
Problem. For the Autiperiſtaſis of the Schools has been 
long ago exploded ; Yan Helmont's lixivial alcaline 
and acid Salts demoliſhing one another, is evidently 
imaginary (4); and the ſetting at liberty Fire fixed in 
it, by which not a few of the Learned account for it, 
did not fatisfy the great Mr Boyle (e), though he had 
obſerved, that two Drams of Calx vive were increaſed 
on the Cupel to two Drams twenty-nine Grains (/. 
And the learned D. Ludovicus thus concludes his Experi- 
menta cum calce viva facta (g). An vero ignearum par- 
ticularum hic concluſarum fuga ( ceu a ſuperiors ſeculo hucuſ- 
gue permultis viris eruditiſſimis placuit ) fimpliciorive lufta, 
aut modificata quadam nutritione ( quo Excell. Conringius in- 
Elinavit ) aliave elementi primi congregatione contingat, de- 
terminatu profecto ægue adhuc-dum deprehenditur difficile : 
nec reſtitantes hinc inde obſcuritates ſatis determinari poſſe vi- 
dentur, donec etiam de penitiore ignis natura plenius at 
planius conſtiterit aut convenerit, It is well known, that 
Spirit of Wine, Oil of Vitriol, Filings of Iron, &c. 
| nb hot with Water ; that a Mixture of Iron, Brim- 

one, and Water, takes Fire of itſelf; and that the 
Weight of Lead, Tin, Antimony, is much increaſed 
by Calcination. But that a ſecond Calcination ſhould 
have the ſame Effect on Calx vive, is truly ſingular ; e- 
ſpecially ſince its Weight is not proportionably dimi- 
niſhed, however long drenched in much Water ; as will 
afterward appear. I kept half a Dram of Chalk Quick- 
lime in a red-hot Crucible, full two Hours; and three 
Tours after weighed it, when it had neither loſt nor 
gained any thing, but was juſt half a Dram as before. 
But granting Fire were fixed in Calx vive, and its grow- 


(c) Vid. Med. Eſſays, vol. 5. 2. p. 156, Edit. 1747. 
r Soma ache ads Oy 

e Mechan. Orig. of Heat, vol. 3. p. 376. Edit. 1744. fol. 
Cf) Os 9/57 about igneous Particles, ib. p. 349. 

(8) Ephem, Germ. An. 6. Dec. 1. N. 244. Bib, Pharm. 1. 449. 
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ing hot in Water; owing to this Fire's being ſet at li- 
berty; yet, by | 
4. The Virtues of Lime-water cannot depend on this 
Fire. For (a) the Heat is ſoon over; this Fire at liber- 
ty ſoon evaniſhes, without leaving any other Quality 
behind it, than it does in boiled Water. Beſides (b), 
if Quick-lime be kept for ſome Time, or not fully cal- 
cined, however recent, it produces no Heat in Water; 
which nevertheleſs it will impregnate with all its Quali- 


- ties, as well as when it does turn it hot; that is, it will 


make as ſtrong” Lime-water, though not ſo great a 
Quantity of it, as if it had been fully and freſhly calci- 
ned. (e) The ſecond Lime-water, where Heat is ne- 
ver produced, is as ſtrong as the firſt, as will by and by 
appear. Indeed, * reg ra; | 

5. It is the common Opinion, that the firſt Lime- 
water, or the firſt Inſuſion of Calx'vive in Water, is 
much ſtronger than the ſecond, and the ſecond than 
the third: Which is mentioned by Mr Charas (), and 
I think by him only; and that probably on accoumt of 
the ſmall Quantity of the Water there uſed ; for he or- 
ders it to be poured on three or four Pounds of Calx 
vive, till it ſtand about five or ſix Fingers Breadth a- 
bove it ; and the ſame Quantity of Water to be added 
2 ſecond and a third Time. It bas alſo been generally 
believed, that, in order to obtain good Lime-water, 
the Calx vive muſt not only be recent and fully-calci- 


ned, but alſo for one Part of Quick-lime, only eight, 


ten, or, at moſt, twelve Parts of Water taken; as if 
it could impregnate no more. But Experiments have 
convinced me, that one Pound of fully -calcined and 
recent Calx vive, may impregnate ſome hundred Pounds 
of Water, and as ſtrongly too (fo far as I could diſ- 
cover) as it can eight or ten, however paradoxical 
this may at firſt appear. For, ket 30-1 

6. In June 1743, having only ſome Experiments re- 
lative to Vegetation in View, I put into a large invert- 


ed Bell-gla between two and three Pounds of our 


( Phar. Roy. p. 818, 
; common 
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common Quick - lime, and poured on it twenty Pounds 
of Water or thereby. In a few Days I got about ten 
or twelve Pounds of Linie-water pretty clear. So much 
of the firſt Water remaining in the Lime, it was obvi- 
ous to conclude, that though I threw into the Veſſel 
ten or twelve Pounds more of Water, it would {till be 
Lime-water, ſomewhat diluted only. But it appearin 
to be as ſtrong as the firſt, I filled up the Bell a hood 
Time. And this third Lime-water not being ſenſibly 
weaker than the firſt, I filled up the Veſſel a third, 
fourth, fifth, and I do not know how many 'Times, as 
it needed, for more than two Years; during which 
Time I watered a great Number of Plants in Pots, with 
this Lime-water only: And yet in December 1745, it 
had the Lime-water Taſte, turned Syrup. of Violets 
green, Vegetable Infuſions yellow, volatiliſed Sal Am- 
moniac, gathered Crufts on its Surface, was as deter- 
ent as ever, and no way inferior to the firſt Infuſion. 
or did it appear ſenſibly weaker till Midſummer 1746. 
But ſoon after, the Lime was quite exhauſted, commu- 
nicated nothing to the Water, and I threw it out. 
Having kept in a Pot dry, ſome of the ſame Quick-lime 
for theſe three Years, and which was in Powder, I put 
about two Pounds of it, or fo, into the Bell-glaſs, to 
ſee how much Lime-water it would afford; and, to my 
no ſmall Surpriſe, found it could yield none at all, more 
than it had been clean Sand. This called to Mind an 
Obſervation of ſome of our Country-people, that the 
Effects of Lime on Land laſted but three Years. But 
afterwards I found, that wetted Lime retained its Qua- 
lities much longer, I mean the Qualities of Quick-lime ; 
for after theſe are gone or fixed, Lime, or even old 
Lime Rubbiſh, much improves ſour or ſtiff Grounds. 
Being employed ftill in Experiments on Vegetation, I 
intermitted theſe on Lime for a Lear; but reſumed 


them the Year following. And on 


7. September the 2d 1747, I put into the ſame Bell- 
glaſs, three pounds of the common Lime, brought to 
Town in Powder for building, being ſlaked at the Lime- 
kills, and poured on it twenty Pounds of Water ; "_ 
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had from it as good Lime-water as from the unſlaked 


Quick-lime, though neither Heat nor Ebullition enſu 

on the Mixture; and I think I may ſay a greater Quan- 
7855 though I did not uſe it ſo faſt as the former: for 
I filled it up with twelve Pounds of freſh Water, five 
Times the firſt Lear; and how often fince, I neglected 
to note down: But to this Day (September 13.1752.) 


it continues ſtrong Lime-water ſtill, (yea June 4. 1754. 


it is not ſenſibly weaker). - More exactly, 


8. To find how much Water any given Quantity of 


Quick-lime can impregnate, or how much Lime-water 
it may yield; I poured on thirty Grains of Calx vive in 
a China Bowl, two Gills, or ſeven Ounces thtee Drams 
twelve Grains (the Gill containing three Ounces five 


and a half Drams fix Grains, or 29. 8. Drams) of 


Troy Weight. Two Days after, I filtered from it a 
Gill of Lime-water, and poured on three Gills of freſtr 
Water, filtering it alſo two Days after. This I repeat- 
ed twice; and had in all ten Gills of Lime- water, from 
thirty Grains of Quick-lime ; that is, five hundred and 
ninety-two Times its own Weight. The fifth Water 
had nothing of the Lime in it. The Remainder, with 
the Cruſts in the Filter, being well dried, weighed juſt 
twenty-two Grains. This muſt appear another Para- 
dox, but will be explained below. The firſt Infuſion 
was on the zoth, and the laſt on the 27th of February. 
Hence, and from No 6. and 7. it follows, that Lime 
retains its Qualities much longer in Water than in the 
Air, or when wet than when dry; and that Quick- 
lime may be exhauſted of all that Water can extract 
from it, be waſhed, or ſweetened in a few Days, if a 
ſufficient Quantity of Water be uſed, otherwiſe not. 

9. I put alſo into the above Bowl, a calcined Shell of 
an Oiſter, of an Ounce Weight, and filled it up with 
Water. The Shell was not ſo fully calcined, as to fall 
down into Lime. So ſoon as a Cruſt gathered on the 
Surface, I poured off the Water, and filled 'up the 
Bowl ; and this I did to the thirtieth Time, when the 
Water became weak, but not quite free of the Lime. 
The Bowl can contain about an Ergifs Pound of Wa- 

| ter. 


r 
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* fiſty Grains, though I ſaved none of the Cruſts. 


\ 
q 

- 
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none appears, the Water has no other Effect on Syrup 
of Vielets than common Water: And as the Cruſts ga- 
ther, the Water becomes weaker. So long therefore 
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ter. Thus an Ounce of a not fully-calcined Shell, 


yielded about four hundred Ounces of Lime-water, 
the Bowl not being always quite full. And having fil- 
tered and dried what remained, it weighed five Drams 


to find what Addition they made to the Weight of the 
Refiduum, | 

10. I repeated the Experiment, taking of Chalk cal- 
cined in a common Fire ſixty-nine Grains, pouring on 
it three Gills of Water, and filtering it when it had 
ſtood a proper Time, to fave the Cruſts. When I had 
repeated this ſeven Times, the laſt Water was not quite 
free of the Lime. So even excluding the eighth and 
laſt three Gills, I had more than ſeventy-ſeven Ounces 
of Lime-water from ſixty-nine Grains of this Chalk 
Quick- lime; that is, about five hundred and forty times 
its own Weight. And the remaining Lime with the 
Cruſts well dried, weighed fixty-five Grains, as if there 
had been but one Grain of the Quick-lime in nineteen 
Ounces of Lime-water. This muſt at firſt Sight appear 
altogether inconſiſtent with Truth, Lime-water certain- 
ly containing a much greater Proportion of the Lime 
in it. For, 

11. Lime-water, however well filtered, expoſed to 


© the Air, in leſs than a Minute's Time throws up on 
its Surtace a Scum, which ſoon becomes a thin Pellicle, 
© tranſparent at firſt ; but in a Night's Time or fo, a 


W ken. If this Cruſt be taken off, another will gather, 


1 


14 * 
4 
4 


white, opake, and very brittle Cruſt, thickening but 
little afterwards, and never ſubſiding, unleſs it be bro- 


ſo long as there is any Lime in the Water. For when 


as that of which theſe Cruſts are, at leaſt in Part, 
formed, continues diſſolved in the Water, the Lime- 


water retains its Qualities, or continues Lime-water, 
and no longer; although the ſame Cruſts, when form- 
ed, have nothing of the Nature of Quick-lime in them; 
= which may be reckoned a fourth Paradox. Now, 


12. To 


— 


or eleven Grains an 
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132. To find how much of theſe Cruſts Lime-water 
contains, or can afford, any certain Quantity of it 
needs only ſtand a few Days in an open wide-mouthed 
Veſſel, now and then ſtirring the Water, and breaking 
the Cruſts, until the Water make no Change of the Co- 
Jour of Syrup of Violets ; then filtering the Liquor, 
and drying the Cruſts. Thus, by many repeated Trials 
on common, Shell, and Chalk Lime-waters, I found 
(a), that four Gills, or fourteen ounces fix Drams and 
twenty-four Grains of any of them, gave of calcarious 
Cruſts eleven or eleven and a half Grains ; that (b) the 
firſt Infuſion did not give more than any ſucceeding In- 
fuſion; the Lime-water No 7: yielding as much as any 
of them in June 1752; at leaſt that the Difference did 
not exceed half a Grain; which might be owing to the 
Circumſtances of the Air. at the Time of weighin 
them, which was always in the Paper through which 
they were filtered, which gained or loſt fo much accor- 
ding to the Moiſture or Drineſs of the Air: and (c) 
that flaking recent Calx vive in Lime-water, did not 
ſenſibly increaſe the Quantity of theſe calcarious Cruſts. 
The Lime-water was always filtered through common 
gray Paper in theſe Experiments. And leſt the Influ- 
ence of the Air ſhould have weakened the Water durin 
the Filtration, I treated an equal Quantity of unfilter 
Lime-water the ſame Way, and had but eleven Grains 
and a half of Cruſts, as when filtered. | 
Thus I think the Proportion theſe Cruſts bear to the 
Water, is with greater Accuracy diſcovered than it can 
be by Evaporation ; becauſe Water evaporated always 
leaves ſome Earth behind it, ſome more ſome leſs ; and 
without making the Experiment by evaporating the 
Water by itſelf, it is not poſlible to determine how 
much of the Refiduum is this Earth of the Water. And 
hence probably it is, that a Pint of Lime-water, by 
Evaporation, afforded Dr Langriſb ſixteen Grains of a 
calcarious Subſtance 4 i). For even the eleven Grains, 
a half, the moſt that I could ob-; 


* (i) Vid. Dr Whytt's Eſſay, l. c. p. 198. | 
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of it c N tain from much the ſame Quantity, very much exceed 


what the Lime loſt in Weight: Which muſt be owing 
> Either (a) to the Water retained in the waſhed Lime, 
> even after it appeared to be fully dried; or (b) to the 
= terreſtrial Parts of the Water united to the Lime- 
cruſts; or (c) to the Air, or ſomething attracted from 
= it. For, 4 | | 
1 13. No Exſiccation, without Calcination, can drive 
out all the Water from wetted Quick-lime. Hence I 
found, that a Dram of Calx vive, though three Waters 
had been taken from it, when fully dried, weighed ſix- 
ty-ſeven Grains, notwithſtanding all the Cruſts were 
not preſerved. To determine therefore how much Wa- 
ter dried Lime retains, I infuſed for a Night a hundred 
and twenty-one Grains and a half of recent Chalk 
Quick-lime in Water ; then filtered and dried the Lime 
fully, which weighed a hundred and fifty-four Grains ; 
that is, was increaſed thirty-two Grains and a half, or 
more than a fourth Part. Now, allowing that of the 
ſixty-five Grains, N 10. of the waſhed Lime, the 
fourth Part to be adhering Water; this fourth Part 
being ſixteen and one fourth, or call it ſeventeen Grains, 
added to the four Grains, which it wanted of the Quick- 
lime taken, it makes but twenty and one fourth, or 
twenty-one Grains in all, diſſolved in more than ſeven- 
ty-· ſeven Ounces of Lime-water, that is, not one Grain 
in more than three Ounces and a half. Whereas by 
Experiments, No 12. every three Ounces of Lime-wa- 
ter yielded more than two Grains of calcarious Crufts ; 
that is, more than double the Quantity of Lime that 
== ſeems to be diſſolved in it. And allowing to the Cruſts 
the ſame Proportion of Water we allowed to the waſh- 
ed Lime, there will ſtill be more than two Grains 
of calcarious Matter ſeparable from three Ounces and 
a half of Lime-water, ſtill double the Quantity of the 
Lime diffolved. One half therefore of theſe Cruſts 
muſt come either from the terreſtrial Parts of the Wa- 
ter, or from the Air. To diſcover how much the Air 
contributed to theſe Cruſts, x | 
134 I calcined in a red-hot Crucible for two Hours 
| B fifteen 
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fifteen Grains of this calcarious Matter, which was 
thus reduced to eleven Grains and a half; fo diminiſhed 
three Grains and a half. I put it again into the Cru- 
cible, and ſet it uncovered in a North Window; and. 
after four Days weighed it again, and found it thirteen: 
Grains and a half; ſo had imbibed two Grains, This 
made me ſuſpect, that I had accidentally loſt ſome of 
it, ſince probably it could not retain more Water than 
Quick-lime. Having therefore collected more of theſe 
Cruſts, I calcined Bety-right Grains of them, and. 
then carefully weighed them, and they were reduced 
to forty-three Grains; which expoſed to the Air for 
two Days, weighed forty-four Grains. So that in for-. 
ty-eight Grains of thoſe Cruſts, there were only, at. 
moſt, five Grains of Water; that is, near one half leſs 
than Lime retains. Hence either they contained no 
Air, or Fire could not drive it out. As for Water, 
15. It is very certain, that there are few Fluids, 
with which Lime-water can be mixed, from which it. 
does not precipitate ſomething. . It precipitates a Solu- 
tion of Alum, of Borax, of common Salt, of. Vitriol,. 
of every volatile or fixed Alcali; every vegetable Infu- 
ſion; Urine, Bile, and other animal Fluids; Wines, 
hard Waters, - our Fountain-water, yea and aromatic 
diſtilled Waters, and tinctured Proof-ſpirits too. I 
obſerved no Precipitation, on mixing it with acid Spi- 
rits, nor. with a Solution of Nitre. That terreſtrial 
Subſtances are in Water, in ſome more, in others leſs, 
is evident, not only by the many lapideſcent Springs, 
but alſo by the ſtony Cruſts, with which the inner Sur-, 
face of Veſſels, wherein Water is commonly boiled, for 
Inſtance Tea-kettles, is ſoon covered. If from this 
earthy Subſtance a conſiderable Part of the calcarious 
Cruſts formed on the Surface of Lime-water is derived, 
as probably it is, Lime would appear to be a notable 
Purifier of Water, as it is of many other Subſtances, 
and to diminiſh its ſpecific Weight: But by any Expe- 
riment 1 could make either with a Glaſs Ball, or by. 
weighing in a thin Glaſs Flaſk, the Lime-water, after 
it had freed itſelf of all the Lime, was neither 225 
3 | g ca 
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ally heavier nor lighter than the Water of which it 
was made ; though a Flaſk containing thirty-four 
Ounces and a hundred and five Grains of common Wa- 
ter, contained thirty-four Ounces and a hundred and 


twenty-five Grains of Lime-water. Nor could I ob- 


ſerve any Difference betwixt the firſt and the tenth or 
twentieth Infuſion. Hence the Lime increaſes not the 
Bulk of the Water in which it is diſſolved. I am very 
ſenſible, however, how difficult it is to determine ſpe- 
cific Gravities accurately (HY. X 

16. Although Lime-water expoſed to the o_ Air, 
ſoon frees itſe\f of all the Lime; yet in a well-corked 


Bottle it will keep good I do not know how long. 1 


have a Bottle of it twelve Months old, which till taſtes 
of Lime-water, and greens Syrup of Violets, though I 
frequently opened the Bottle, and taſted the Water, 
during that Time. The Air has alſo conſiderable In- 
fluence on Calx vive itſelf; in Time fixing it, or quite 
alteripg its Nature, and rendering it incapable of com- 
municating any thing to Water, more than Chalk or 
any abſorbent Earth. How ſoon the Air will thus fs 
it, if ſpread out thin, I have not tried ; but probably 
not ſo ſoon as is commonly imagined. For I have made 
good Lime-water of two Years old Quick-lime, and 


never found it fixed in leſs than a Year ; and probably 


in a Bottle it might be kept much longer. But when 


this fixed, as well as when all that Water can diſſolve 
is ſeparated from it, it is as unfit for Mortar as for 


Lime-water (7. | 
17. From 


(k) Vid. Phil. Tranſ. No 488. Boyle Med. hydroſt. vol. 5. 
22. Cc. | | 
( For the exhauſted Lime, No. 6. when dried, did not cohere. 
But ſlaked Lime, more than ten Months old, well kneaded with 

Water, became harder than Chalk, ſomewhat ſounding, and did not 
fall down in Water: Mixed with ſome {mall Sand, it became ſolid 
alſo, but not ſenſibly harder than the former; and ſo they (till con- 
tinue. Recently-ſlaked Quick-lime, treated the ſame Way, had the 
ſame Appearances at. firſt : But in a few Weeks, firſt, that with the 
Sand, then the other, cracked in ſome Places; and being put into 
Water, that without Sand ſplit into ſmall Bits, and ſome of it into 
| CE B 2 Powder ; 


12 A Diſſertation an Quick-lime. 


17. From the above Experiments and Obſervations, 
1 think may be inferred, (a) That Quick-lime conſiſts 
of a diſſolvable and an- undiſſolvable Part in Water, 
ſcarcely one third Part being diſſolvable; that is, of 
three 8 of Quick- lime, ſcarce one Ounce is thus 
diſſolvable. (b) That it is but a very ſmall Quantity 
even of the diſſolvable Part of Calx vive that Water 
can take up ; one Part of Calx vive being ſufficient for 
- five or ſix hundred Parts of Water; that is, one Part 
of what is diſſolvable, for fifteen or eighteen hundred 
Parts of Water: So one Pound of good Calx vive, is 
enough to impregnate an Hogſhead of Water; and 
how much more, if made in a cloſe Veſſel where no 
Cruſts are thrown up, I know not, but certainly not a 
little. (c) That Lime water made with freſh-made 
Calx, is not ſtronger than what is made with it, after 
it is kept ſome Months, if ſufficient Time be allowed 
the Water to impregnate itſelf : Nor can its Strength 
be increaſed by flaking new-made Lime in it ; becauſe 
it can take up no more of the Lime than it had before. 
For otherwiſe: Water (ſuppoſe a hundred Pounds of it 
on a Pound of Calx vive) ſtanding many Days, would 
be ſtronger than when it ſtands but a few Days, which 
yet it is not ; though the remaining Lime will impreg- 


nate equally as much freſh Water ſeveral Times. And 


(d) that Quick-lime flaked, as is commonly done at 
the Lime-kills, is better for the Land as a Manure, 
than the Quick-lime in Stones, or Shells, as it is call- 
ed ; the imbibed Water, in ſome meaſure, keeping out 
the Air. And for the ſame Reaſon, the ſooner the Lime 


is tilled down, and mixed with the Earth, it is ſo much 
the better. 


Powder; while the other cracked in one new Place only. Whether 
this was owing to the Sand, or to a greater Quantity of Water, by 
Accident -uſed in kneading it, I cannot determine; neither whether 
the binding of Lime is more owipg to the Sand, or to what Work- 
men call ſouring it. The Effect of Sand in Mortar, Mr Maguer, in 
his Elem. de Chym. p. 65. calls one of the moſt ſingular and difficult- 


ly-explained Phznomena. Perhaps Sand may have the ſame Effect 
on Lime that Hair mixed with it has, 


18. According 
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18. According to D. Ludevicus, I. c. the Lime-ſtone 


© Joſes more than one. Half of its Weight, when fully 


burnt to Quick-lime. I found, that Chalk loſt above 


"a third by Calcination in a common Fire: But how 
much 'Oiſter-ſhells loſe, cannot eafily be determined, 


* 


they ſplit and throw off ſo much of their laminæ in the 
F re. | 


19. Dieſcorides (n] directs how to make Quick-lime 


of Sea Shells, thus. Cover them, fays he, with Fire, 
or put them into a burning Furnace for a Night. Next 


Day, if they be very white throughout, take them 


out; if not, burn them again, until they become ſo. 


Then having lightly dipt them in cold Water, put 
them into a new earthen Pot, covering it well with 


Cloaths, and let it ſtand one Night more; and next 


Morning, all being exactly done, put it up for Uſe. 
He adds, It is alſo prepared of ſome Sea Stones burned, 


and of common or baſe Marble, which is reckoned the 
beſt: And concludes, after giving the Virtues, with 
obſerving, that recent or newly-made Calx vive, which 
has never been wetted, is eſteemed the ſtrongeſt. 

theſe Directions any body may make Quick-lime of 
Shells or Chalk. I know Mr Lemery (u) is pleaſed to 
ſay, © that if, after Lime-ſtones are once red-hot, the 


Fire be not kept up, but the Heat ſuffered to abate, 
before they are ſufficiently calcined, no ſubſequent Cal- 


> cination can reduce them to Quick-lime.”” But this is 
= certainly a Miſtake. For it is the common Practice at 
> the Lime-kills, to recalcine ſuch Stones as do not fall 
don into Lime after the firſt Calcination ; which 
never fails to reduce to Quick-lime all that is calcarious 
in them. And Shells ſeldom being, in a Chamber-fire, 


- ſufficiently calcined in four or five, yea in eight Hours, 
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ſo as, with Heat and Noiſe, to fall down in Water, I 
commonly recalcine once, and ſometimes twice or thrice, 


ſuch halt-burnt Shells, before they thus fall into Lime. 


(m) |. 5. e. 133. p. 379- 
(n) Chym. p. 381. & Dict. p. 101. 


But 
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But if not ſufficiently calcined, they give a very bad 

Taſte to the Water (9). | 
20. Whether any Salt can be got from Quick-lime, 

is controverted ſtill, Zwelfer (p, Hoffman (q), Leme- 


Ty (r), Geoffrey (V, ſtand for the negative; Van Hel- 


mont, with ſome other Chymiſts, are for the affirmative: 
And Mr gu Fay (t) gives two Proceſſes, whereby he 
got, he ſays, a true neutral Salt from it. But the A- 
cademy in Hiſt. 1732. obſerve, that theſe Operations 
not ſucceeding with other Chymiſts, they doubted of 
the Exiſtence of this Salt ; and the Diſcovery was dif- 
ficultly believed. Whereupon Mr du Fay gave a third 
Proceſs, by which he got from Calx vive one Pound, 
decocted in twelve Pints of diſtilled Water once and 
again, decanted and evaporated to Drineſs, ten Grains 
of an acrid cauſtic Salt: And by uſing more Water, 
and not diſtilled, he got of Salt two Drams wanting 

two Grains. How the Chymiſts have reliſhed this Pro- 
ceſs, I have not heard (). That Lime, by means of 
any Acid, which it may obtain from the Air or other 
Subſtances, may acquire a ſaline Form, is not to be 


e And becauſe this has often happened, even after I had calci- 
ned, for eight Hours, Oiſter-ſhells, eſpecially ſuch as had lain long 
on the Shore, on the Land, or among Rubbiſh, and ſome Kinds of 
common Chalk, I ſoon learned to infuſe them, firſt, for a Day in Wa- 
ter; and if the Taſte had any thing of that abominable Empyreuma, 


to recalcine them till quite free of it, before I made uſe of them for 


Lime water : Whereas the freſheſt Shells, and the lighteſt and moſt 
friable Chalk, in a ſtrong Fire, may be calcined ſufficiently free of 
the Empyreuma in ſix or eight Hours Time. The Keaſon of this I 
do not comprehend, if it be not owing to their being impregnated 
with Salts, vitriolic perhaps or urinous, which hinder much the tho- 
rough ' Calcination of all calcarious Subſtances; as appears by Mr 
Maguer's Experiments. Elem. de Chym. p. 68. 

(f) Ph. Aug. 279. ; 

(9) In Schrod. Manget. 216. Edit. in fol. 

(r) Chym. 383. 

N. M. 1. 79. 

(t) Mem. Acad. an. 1724. 

(«) Mr Malouin gives it a vitriolic Salt. But Mr Maguer thinks 
it more probable, that no Salt enters the Compolition of Calx vive. 
Elem. p. 67. | 


doubted ; 
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is. 1 . * . 
doubted; but that of itſelf it contains a Salt, ſeems 


4 not to be very probable. For, | 
If there is any Salt in Quick-lime, it muſt be a fixed 


Salt, having undergone ſuch a Degree of Calcination ; 


1 


Calx vive, is nothing but Lime, or a ſubtil terreſtrial 
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and conſequently diſſolvable in Water, and eaſily ob- 
© tained by Evaporation. But all that Water diſſolves of 


Subſtance; and when this is ſeparated in the Form of 
Cruſts, which are abſorbent, the Water differs nothing 
from pure Water; or if the Water be driven off by E- 
vaporation, the very ſame earthy Matter only is left 
behind; the Water in either caſe neither containing 
Salt, nor partaking in the leaſt of the Nature of Lime- 
water. I have indeed ſeen ſeveral ſmall and beautifully- 
feathered cryſtalline or Salt-like Bodies, formed on the 
Sides of a Phial wherein Stone Lime-water (made of a 


Pound of Quick-lime, after it had afforded between 
1 five and fix hundred Pounds of Lime-water) boiled 


= down to a fourth Part, had been ſome time kept; 
alſo in another Phial wherein a Fragment of a Calculus 


had been infuſed, in the ſame Lime-water, for two 
* Weeks only. I have obſerved them likewiſe in Chalk 
and Shell Lime Waters, in which Fragments of a Ca/- 
f culus were alſo ſome time ſoaked, in ſmaller Quantities. 


4 
F 


4 


— 


This cryſtalline Subſtance when dried retains its Figure, 
but becomes white and opake, but not fo brittle as the 


* 
. 
= 


= Cruſts. I can diſcover no Taſte in it. I got two 


Grains of this Subſtance from a Gill of Lime-water, in 
which twenty Grains of a Calculus had been eight 


Months infuſed. It did not diſſolve in boiling Water, 
nor give it any Taſte. Yea, it difficultly diſſolved in di- 
luted Oil of Vitriol; ſo not a Salt, and yet ſomewhat 
different from the Cruſts. Ad calcis ſalem, ſpiritum, tin- 
fluram, vel oleum quoddam eliciendum, multum inſudarunt 
chymici ; ſed incaſſum: fi quid enim hujuſmodi extraxerunt, 


_ tam a calce quam ab adjunctis educebatur. Geoff. M. 
1. 78. | | 


rn. 
DPuick-lime it abſorbent, antacid, detergent, and cauſtic, 
5 fa 


ſame Effect on Beef. And 
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fo not to be taken inwardly in Subſtance ; but it is a princi- 


pal Ingredient in ſeveral potential Cauteries, and in many 
Soaps. 


That Quick-lime comes by theſe Qualities entirely 
from the Fire, is pretty evident ; and I think alfo, that 
it is more than probable, that they neither depend on 
any Salt, nor on actual Fire fixed in itz nor on any 
more active or more volatile Matter than is the Quick- 
lime itſelf; but are the neceſſary Conſequence of the 
Change made on its Parts by the Fire (x). For the 
better underſtanding the Nature of this Subſtance, it is 
not-amiſs further to notice, | 

1. That Quick-lime is too acrid to be taſted ; but if 
ſufficiently weakened or diluted, its Taſte is much akin 
to that of lixivial and urinous Salts ; it has no Smell, 
unleſs mixed with aminoniacal or animal Salts. Moiſt- 
ened, and applied to the Skin, it inflames and corrodes 
it; yet the Skins of dead Animals ſteeped ſeveral Days 
in Lime-pits, are not corroded, but only freed of the 
Hair, and adhering Fat. One of the Ways of preſer- 
ving Birds recommended by the very learned and curious 
Mr Reaumur, is by ſtuffing and covering them, either 
with unſlaked or flaked Lime ( (=). Hence not on- 
ly the Taſte and Smell of Quick-lime ſeems to be ow- 
ing more to the Change it makes on animal Salts, than 
to the Subſtance of the Calx vive, but even its Corroſion 
alſo. Corrofio violenta (ſays Boerhaave) que contingit in 
corpore wviventis, a calce viva illi applicata, magis pendet 
ab igneis ſalinis ſpiritibus, quos calx viva parit de ſale prius 
non acri, quam ab ipſo corpore calcis rodente (a). 

2. Quick-lime, whether unſlaked or flaked, makes 
an Ebullition, or efferveſces with, and deſtroys vegeta- 


(x) In which alſo two eminent Chymiſts, Meſſ. Stab! and 
Mauer, are agreed. See Mag. Elem. p. 70. 71. 
Cy) Phil. Tranſ. N. 487. p. 313. 
(z) In March 1753, I buried in ſlaked Lime a Piece of Veal; 
and in ten days it became as dry and hard asa Mummy : It had the 
both continue as hard as ever. 
(4) Chem, 2. p. 316. 
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ble as well as mineral Acids: And I have once and a- 
gain obſerved, that ſlaked Lime diſſolved in Spirit of 


Vinegar, diſcovered, if I may uſe that Phraſe, a nota- 


ble Propenſity to a Kind of Vegetation, ſhooting into 
retty curious Figures, very white, not a little reſem- 
ling ſome Moſſes, and making the Glaſs in which they 
grew, appear like a little artificial Grotto. 

3. Quick-lime is a very powerful Menflruum, diſſol- 
ving all Sorts of Oil, Greaſe, Gums, Roſines, Brim- 
ſtone, animal calculous Concretions, &c. ſome of 
which cannot be diſſolved by lixivial Salts. Naſura 
caſei (ſays Van Helmont ) (6) cum arida cake vive liguęſcit, 
non autem cum alcali cinerum. This did not ſucceed with 
me in the common Air, without the Aſſiſtance of Wa- 
ter. Mr Geoffrey (e] obſerves, that if Oil Olive, or 
any other Huile grafſe, be diſtilled on Calx vive, it be- 
comes much thinner, and, like eſſential Oils, diſſolves 
entirely and diſappears in Spirit of Wine.“ Whereas 
the vegetable Oil (ſays Dr Hales) (d) yields to the fix- 
ed alcaline Salt of Potaſh alone, the animal Oil requires 
the united Force of Lime and Potaſh.” And the /u/- 


Pbur præcipitatum Ph. Lond. or lac ſulphuris, is prepared 


with Calx vive. Hence it does not corrupt or deſtroy 
Oil, though it diſſolves and puriſies it. Vid. Sapo in- 
fra, Ne 16. (a). 
4. How much Quick - lime increaſes the diſſolving and 
corroſive Quality of fixed alcaline Salts, is commonly 
known. The great Boer baave on the Proceſs of the 
fal acerrimus alcalinus igneus cum calce viva, remarks thus. 
Sal hic ex calcis wirtute ignea, were attracta in alcali fixum 
igneum, acguiftvit virtutem rodendi acutiſimam, prompt://i- 
mamgue, que neque futrat in alcali ſalo, neque in calce viva 
ſmcera. Hae acrimonia omnia ſalina nota ſuperat. And 
below: Sal hic, hac præparatione, acquirit hanc fingularem 
proprietatem, ut evadat aptiſſimus uniri cum oleis, tam preſ- 
it quam flillatitiis, animalium wegetabiliumque, in. ſafones : 
(+) De Lithiafi, e. 3. 58. 
(c) Mem. Acad. 1741. 
d Exper. & obſ. p. 7. 
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guippe videtur adeo reddi penetrabilis, ut olea hae intime 
dividat, ſibigue adunet ; quod abſque acri hac calce vix com- 
mode fieret. Ut etiam, fine calcts ope non flueret tam facile 
ad ignem alcali, ſed funditur quam difficillime (e). Mr 
Homberg has obſerved, that Rock Cryſtal cannot be 
melted, either by Fire or by the burniug Speculum, unleſs 
it be mixed with Lime, though Lime by itſelf be as lit- 
tle fuſible as Cryſtal (). Thus Lime ſeems to impart 
to other Bodies what-it has not itſelf; a Quality not 
eaſily accounted for, nor ſhall I attempt it. Perhaps 
the following Experiments may throw ſome Light on 
its Action on alcaline fixed and volatile Salts. 

5. I diſſolved an Ounce of what is called Pearl Pot- 
aſh, in three Gills of boiling Water; next Day filtered 
it through gray Paper; and the Refiduum well dried, 
weighed juſt forty-three Grains. But when two Oun- 
ces of this fame Potaſh, and as much pretty recent 
Stone Quick-lime, were infuſed in ten Ounces of boil- 
ing Water, and after two Days Maceration filtered ; 
the Refiduum, waſhed once and again, to carry off what 
Salt remained in it, and well dried, weighed two Oun- 
ces ſix Drams and forty Grains. Whence deducing a 
fifth Part for the Water adhering to the Lime, which 
is four Drams and thirty-two Grains, there remain 
two Qunces two Drams and eight Grains undiſſolved; 
and conſequently one Ounce five Drams and fifty-two 
Grains only, were extracted, by Water, from two Oun- 
ces of Potaſh, and as much of Calx vive; that is, forty- 
two Grains leſs, than Water would have diflolved, of 
the Potaſh by itſelf. 

I alſo: poured four Gills of cold Water on three 
Ounces and ſix Drams of Quick-lime, and three Oun- 
ces and a half of Potaſh mixed: And proceeding as a- 
bove, found that the cold Water diſſolved of this 
Mixture (being in all ſeven Ounces and two Drams) 
three Ounces and half a Dram, (there remaining undiſ- 
ſolved four Ounces one Dram and a half); which is 


ce) chem. 2. p. 61. 
Lem. Dict. p. 179. 


1 


one 
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of this Mixture proportionally, as hot Water did of the 


; 


4 
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dne Dram leſs than hot Water would have diſſolved of 


F 
* 


the Potaſh by itſelf. So cold Water diſſolved as much 


former. ; 
Theſe two Experiments agreeing ſo well, it may be 


aſked, Whence comes that Quantity of Lime found in 


Soap-leys? which, according to the Experiments of 
the learned and accurate Dr Halzs, amounts to more 
than a third Part of the dry Salt obtained by Evapora- 
tion from theſe Leys (g). Whilſt the learned Chymiſt 
Mr Geoffrey, whom he quotes (+4), ſeems to exclude 
Calx out of the Compoſition of Alicant Soap altoge- 
ther, if not included in the Salt. For, according to 
him, © In 180 Pounds of Soap, there are 5o Pounds of 
Salt of Kali, 115 Pounds of Oil of Olives, and 15 
Pounds of a watery Humidity.” The Action of Calx 
vive on lixivial Salts noticed below, may help to clear 
up theſe Difficulties. 

6. In order to diſcover what Change the Potaſh 
had made on the remaining waſhed Lime, I infuſed ſe- 
ven Drams of it in three Gills of Water ; and found it 
could draw very little from it, ſcarcely taſting of the 
Lime; which being again dried, wanted not a Grain 
of ſeven Drams, its former Weight (i). So that four 
Gills of Water, with three Ounces and a half of Potaſh 
diſſolved in it, either extract from three Ounces and a 
half of Quick-lime, more than fifty times that Quan- 
tity of Water could do, without the fixed Salt, or fix- 
es it; the Lime not being proportionally, in Appear- 
ance, diminiſhed. Again, 

I mixed a Spoonful of a not very ſtrong Solution of 
Potaſh with three Spoonfuls of Lime-water : The Mix- 
ture inſtantly became white and turbid ; ſoon precipita- 
ting a white Powder ; which being ſeparated by Fil- 
tration, and dried, weighed three Grains. The quite 


4 Vid. Exper. & Obſ. p. 8. 
N . 

i Nor could I, by recalcining it, turn it again into Quick- lime, 
ſo as to impregnate Water. 


C2 | clear 


which had the ſame 
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clear filtrated Liquor, mixed with eight Spoonfuls of 
Lime-water, became milky as before. I filtered it 
fine, and added to it — a Gill more of Lime-water; 


ect. This being filtered alſo, I 
added to it another Gill of Lime-water, which made 
it as white as ever. I filtered it likewiſe ; and having 
dried what remained in the Paper, it weighed eleven 
Grains. The clear Liquor felt very ſmooth or ſoapy, 
and made no viſible Ebullition with Spirit of Vitriol ; 
but mixed with Lime-water, it became as milky, and 
precipitated as plentifully in Appearance as at firſt. 
That the Precipitation was chiefly from the fixed A/- 
cali, I think more than probable ; becauſe the three 
Grains of the firſt Precipitation was more than double 
the Quantity of Lime contained in the three Spoonfuls 
of Water. Apain, two or three Drops of Lime-water 
falling into a Glaſsful of a Solution of Potaſh, turns 
indeed white at firſt, but divides, and ſoon diſappears ; 
the ſmall Precipitation being abſorbed, by the much 


greater Quantity of the Alcali: But two or three Drops | 


of a Solution of Potaſh, let fall into a Glaſs of Lime- 


water, not only grow white at firſt, but continue fo, 


falling to the Bottom in Form of a white Powder. I 
might add, Lime-water precipitates diſſolved volatile 
Salts ; which fixed Alcalies do not, as will preſently 

appear. | Je 
Do not then theſe Experiments make it alſo more 
than probable, that Quick-lime rectiſies or acts on al- 
caline fixed Salts, by ſeparating from them ſome Part 
of the coarſeſt of their Earth, and ſubſtituting in place 
thereof its own moſt ſoluble and ſubtile Part, whereby 
their Strength, as a Menſtruum, is conſiderably increa- 
ſed? Thus, Water aſſiſted by a fixed Salt, may dif- 
ſolve and retain more of the Calx than could be done 
by a much greater Quantity of Water by itſelf, even 
although the remaining Lime appear to be nothing, or 
not proportionally diminiſhed ; which accounts for a 
ſeeming Inconſiſtency. I faid retain; becauſe a Ley 
made of Potaſh and Quick-lime, expoſed to the Air, 
does not, like Lime-water, throw up a Scum or Cruſt, 
| nor 
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nor is weakened by boiling; on the contrary, the more 


it is boiled down, the ſtronger it is. 

7. The Effect of Calx vive on volatile Alcalies is no 
leſs remarkable. That it ſhould ſet at Liberty the vo- 
latile Spirit of Sal Ammoniac, has nothing ſingular in 
it; ſince this can be done by Chalk, and ſuch like Ab- 


ſorbents: But that the volatile Spirit diſtilled from Sal 


Ammoniac, or Urine, with Quick- lime, ſhould be more 


acrid, more volatile, and yet not alcaline, nor reduci- 


. 


ble to a faline or ſolid Form, is the peculiar Effect of 


the Quick-lime (4). Cum hinc inde ab authoribus (ſays 


the learned Zwelfer ) calcem vivam tantopere ad fixationem 


| ſalium wolatilium depradicatam ſcirem, & quod ſal ammonia- 
cum figeret (que tamen fixatio fucata eft, uti expertus ſum) 


6 


Freguenter er cum eadem experimenta feci, ipſa ſalibus 


* wolatilibus diwerſimode, ſed ſecundum artem, addita ; aft ne 
' granum quidem illorum, ex prædicta calce, iterum eætrabere 


potui. 


Non tamen deftiti ulterius inguirere, eo quod vide- 
rem aguam caltis vive potentem efſe ; quin etiam huic aquæ 


recenti, ſalia volatilia jungerem ; moxque vidi effettum, 
nimirum ſalium dictorum totalem dgſtructionem, & eorum in 


calcem, vel pulverem inſipidum indiſſolubilem, omni odore & 


ſapore privatum, igni/que violentiam in poflerum ſirenue ſilſ- 


© tinentem, converſionem (1). 


That Salt of Harſhorn diſſolves entirely in common 


. Water, every body knows; but it cannot be diſſolved 
in Lime-water, without a conſiderable Precipitation. 
I put into half a Gill of Lime-water a Dram of Salt of 


Hartſhorn : It became immediately turbid and milky ; 


. precipitating a white Powder; which, being ſeparated 


5 Filtration, and dried, weighed two Grains. The 
clear Liquor and freſh Lime-water mixed, became again 
white and precipitated. In a Word, on mixing theſe 
two Liquors, much the fame phenomena occurred, as on 
mixing a Ley of Potaſh with Lime-water, related above, 
Ne 6. I ſhall only obſerve, that not only this firſt 
Mixture ſmelled ſtrong of the volatile Salt, and made 


(*) Vid. Boerh. Chem. 1. Proceſ. 97. & 105. 
(!) Ph. Aug. p. 279. Vid, Boerh, Chem, 2, Proc. 105, 
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a briſk Ebullition with Spirit of Vitriol many Months 
after they were mixed; but alſo when fo diluted, that 
there was not a Dram of volatile Salt in fourteen Oun- 
ces of Lime-water filtered clear, it made a viſible, though 
{mall Ebullition with the ſame Spirit. This precipita- 
ting Quality of Lime and Lime-water, and their Action 
particularly on alcaline Salts, deſerve to be further 
proſecuted than I have yet had Time for. 

8. It is to the Calx vive, that the Soap-leys owe 
their Power of diſſolving the Calculus, the ſtrongeſt 
Solution of any fixed Alcali having no ſuch Virtue b 
itſelf, as Dr Hales's Experiments demonſtrate : ** Which 
Solutions (fays that learned Gentleman) are probably 
cauſed by taking out the animal Oil, which is the Band 
of Union of the Stones, in the ſame manner as the whi- 
ting of Linen is performed, by taking out of it the ve- 
getable Oil. And as Linen, by being thus deprived of 
its Oil, is rendered whiter, but has withal its Strength 
in ſome meaſure impaired ; ſo the Calculus, in diſſolving, 
generally turns white, whatever be the Menſtruum (m). 
Of this more when we come to conſider Lime-water in 
particular, & iv. And I- hall only here obſerve by 
the by, that | 

I am much perſuaded, Lime-water, yea and Lime 
too by itſelf, with or without Aſhes, might be of great 
Uſe in bleaching Linens, though it is commonly belie- 


ved to burn the Cloth [-]. For I ſteeped in Water, with 


a conſiderable Quantity of Quick- lime in it, an old Li- 
nen Rag, with ſome coarſe Packthread and Linen Yarn, 
for ſix Weeks, without their Strength being ſenſibly 
impaired : But after other fix Weeks, the Rag was 
ſomewhat tenderer than at firſt, but not the Thread. 
Perhaps ſimple Water would have had the fame Effect. 
I know only one Objection againſt the Uſe of Lime in 
bleaching Linen ; and that is, it gives the Cloth a red- 
diſh or browniſh Caſt, not a clear white, But this 
Whiteneſs can never be given the Linen by Soap and 
Aſhes. The Influence of the Sun and Air, Acids, &c. 


m Exper. & Obſ. p. 6, 
Un] As it does Silk. 


are 


are 
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are neceſſary on that Account. But ſurely the Lime at 
the Beginning, would much further the freeing it of all 


"that Soap and Aſhes can take out. The Experiment is 


eaſy and ſafe. But to proceed to the Compoſitions in 
which Quick-lime is uſed : The firſt I mentioned, is the 
9. Lapis ſepticus, ſeu Cauterium potentiale Offic. ; or, 


The common Cauſtic. This is a Lixive of Potaſh and 
Calx vive evaporated, melted, and while warm, cut, or 
formed into ſuch Points, Dice, or other Figures, as are 
- fitteſt for Uſe. Some make the _ of one Part of 


Quick-lime, and two Parts of Potaſh ; others take e- 


qual Parts of each: And no matter which Proportion 


be choſen, for the Strength of the Cauſtic is much the 
ſame in either Caſe. Here the common Soap-leys is 


generally uſed ; which takes one Part of Quick-lime for 


two Parts of Potaſh. | | 

Mr Lemery (u) obſerves, that ſixteen Ounces of Pot- 
aſh, and eight Ounces of Calx vive, will yield only 
eight Ounces of Cauſtic, 2 ten or twelve Ounces 
of Salt may be got from the ſixteen Ounces of Potaſh 


alone, the Calx retaining much of it. His Potaſh, it 
| ſeems, has not been very good. That the Lime will 
' retain a great deal of the Salt, is very certain, be it 


good or bad : The more therefore of the Quick-lime is 


taken, there will be proportionally the leſs of the Cau- 


ſtic obtained. 

The Edinburgh Diſpenſatory, Edit. 1722. directed the 
Lixive to be made Cineris clavellati & Calcis vive ana 
p. æ. following the then new London Diſpenſatory, 


Which made the Cauterium potentiale, five Lapis ſepticus, 


the fame Way; adding, Simplicius fieri poteſt ex ſaponis 
nigri, & calcis vive partibus equalibus commixtis. Our 
two ſucceeding Editions keep the ſame Proportions, al- 
tering only ſomewhat the Proceſs, with a View to ren- 
der the Preparation ſtill more corroſive; its chief Excel- 
lency conſiſting in its Strength, and in the Suddenneſs of 
its Operation. And I know no Improvement can be 


made of it, if it be not the diminiſhing the Quantity of 


(n) Chym. p. 329, 
; the 
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the Quick-lime, for the Reaſon above mentioned ; or 
for the Eaſe of the Operator, following the Directions 
1722. 

The new London Diſpenſatory has thrown out the two 
Cauſtics of the former one, called Lapides infernales, five 
ſeptici; and ſubſtituted in their Place a Caufticum com- 
mune fortius, & Caufticum commune mitius, (which laſt 
differs little from the Cauterium fimplicius of the former 
Edition, taking only Sapo mollis, in place of Sapo niger), 
the ſtrongeſt of them being much weaker than that 
made of Soap-leys. For it is thus ordered: Lixivium 
ſaponarium ſupra dictum, cogue ad partem quartam; deinde 
calcem vivam, quz in pulverem trita, cribrata, & waſe 
witreo ſubere obturato aſſervata fuerit ad plures menſes, huic 
lixivio, dum adbuc ebullit, inſperge, donec omnem liguorem 
abſorpſerit, ut fiat paſia, quæ vaſe optime clanſo ſerwari 
debet (o Thus tranſlated by Dr Pemberton (p: © Boil 
to a fourth Part any Quantity of the Soap-leys above 
deſcribed; then ſprinkle in, while boiling, Lime that 
has been kept in a veſſel pretty cloſe ſtopt for ſeveral 
Months ; continue to add this Lime till all the Liquor 
is abſorbed, and the whole reduced to a Paſte, which 
is to be kept in a Veſſel well ſtopt.” To which the 
Doctor ſubjoins this Remark : © The Deſign of thus 
keeping the Lime before it is uſed, is, that its Acrimo- 
ny may be a little abated. This Cauſtic is preferable to 
that called the Lapis infernalis, as it will not liquify 
like that, by the Moiſture of the Part on which it is ap- 
plied ; and by this means keeps better confined within 
the Limits in which it is intended to operate.“ This 
therefore is not a literal Tranſlation ; yea a Line is o- 
mitted, there being no Exgliſb for in pulverem trita, cri- 
brata, vitreo, ſubere; and probably of Deſign. Whe- 
ther Calx vive corked up in a Bottle, will keep ſeveral 
Months without falling down into a Powder, I have 
not tried: But whatever Way it is reduced to a Pow- 
der, fitting it is not unneceſſary ; though keeping it ſe- 


C9) Ph. Lond. p. 43. 
(2) p-185, 


vera! 


ral 


has complimented us with another Cauſti 
he ſays, is not only more eaſily e and at leſs 
Expence, but the Uſe of it is likewiſe free from ſeveral 
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veral Months in waſe witreo ſubere obturato, certainly is. 
For as thus keeping it can have pre if any Effect that 
Way, ſo the lefs it has, it is 


o much the better ; the 
freſheſt Quick-lime, in my humble Opinion, not being 


too acrid to make it deſerve the Name of Caufticum for- 
tius, which the Reaſon given for preferring it to the 
' Lapis infernalis ſeems to confirm. For if it do not li- 
| quify by the Moiſture of the Part to which it is applied, 


it will not be Cauſtic at all ; if a ſmall Part of it only 


and flowly liquiſies, it will be but a more tedious Cau- 


ſtic, and conſequently protract the Patient's Sufferings. 
Mr Lewis, in his Tranſlation of our l 0 
3 


5 4 


Inconyeniencies, which unavoidably attend the other, 
and the common Lapis infernalis of the Shops. It is made 
of a ſtrong: Solution of a fixed alcaline Salt in boiling 
Water, - thickened to a Paſte with freſh faked and ſift- 


ed Lime; fo muſt be weaker than the Landon one made of 


their Soap-leys. 1t is certainly a very cheap one ; and 
will not ſpread much on the Part to which it is applied, 
neither liquifying nor corroding ſoon. I would prefer 
the London one to it; but their Lapis infernalis to them 
both; which, if I be nat much miſtaken, will do more 


in half an Hour, than they in two Hours. They are 


not. like indeed to run in the Air per deliguium; fo will 
keep without Glaſs Bottles cloſe ftopped. What J 
made of both Kinds, though mixed without Heat, 
turned ſoon hard, but in a few Days became very fria- 
ble; which makes me think they might be kept in 
Powder. - tug} 41 EOS bs 

10. Sapo, Sapo albus, five Hiſpanicus Offic, Sapo albus 
Hiſpanicus, Ph. Edin. 19. Sapo durus ab Hiſpania,. Ph. 
Lond. 18. Sani or Alicant Soap, vulgo Caſtile Soap, 
is the corroſive Lixive of Potaſh and Quick- lime inti- 
mately united to, and ſweetened by Oil Olive. The 
Conſequences of this Union, as well as the Manner 


0 p. 262. 
D whereby 
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whereby it is accompliſhed} are too well known to be 
inſiſted on here; fo 1 ſhall only obſerve” two or three 
Things concerning it; as, that {at 27-9 

(a) There are many Kinds of Soap, as hard and foft, 
white and black, &c. The Lixive is commonly much the 
fame in all; but the Oils are not; and to this the Dif- 
ference is chiefly owing. The common black Soap is 
made of Fiſh Oil; and ſometimes uſed in Sinapiſms, 
though a very difagreeablez and, in my Opinion, not a 
very uſeful Ingredient. © But it is only Soap made of 
pure Oil Olive, or ſuch like vegetable Oil, that is ta- 
ken inwardly ; and ſuch the Spaniſh Soap is ſuppoſed to 
be. And Mr Geofroy found (r), that two Ounces and 
two Drams of Alicant Soap digeſted for ſome Time in 
diſtilled Vinegar, gave of very limpid Oil of Olives, 
twelve Drams and fifty-four Grains; that is, more than 
two thirds of this Soap is pure Oil. And the fame 
learned Chymiſt, in a Memoir which he ſent to Dr Hart- 
ſey, obſerves, that, “ by pouring a vitriolic Acid into a 
Decoction of two Ounces of this Soap, he obtained one 
Ounce three Drams and twenty Grains of Oil of Olives: 
Which agrees with an Experiment made by Dr Hartley 
to the ſame Purpofe (/). Hence we ſee, that even boil- 
ing Soap- leys cannot corrupt or deſtroy the Nature of 
Oils: Which confirms the Obſervation, 5 2. No 3. 
And quo alcali purius, quogue olkum magis ſincerum, nec o- 
dore nec ſapore ingratum, to ſemper producetur ſapo melior, 
inque uſus inprimis medicutos putchrior.”” Vid. Boerh. 
Chem. 2. p. 257. ad 260. | | 

(b) The Spaniſb Soap is a mild, yet efficacious emol- 
lient, detergent, | diuretic, and laxative Medicine; of 
great Uſe in the Gravel, Jaundice, and other Obſtruc- 
tions in the Viſcera, c.; and outwardly, in Pains, 
flight Inflammations, Tumours, and foul Ulcers. It 
may be given to an Ounce, or two, in ſome Circum- 
ſtances. | | e | 

The detergent Nature of Soap, of which none can 


(r) Mem. Acad. 1741. 
CJ) Vid. Dr Hales's Exper, & Obſ. p 13. 


be 


58 
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; be ignorant, intitles it to all theſe Virtues ; if it be not 
its Effects on Gravel-ſtones, of which however, by Dr 


Hals and Dr Whytt's Experiments, it is found to be a 


very powerful Diſſolvent. But that it may be taken in 
'fo large a Quantity, we much owe to Mrs Stephens's 


ſtrange Remedy, which perhaps is the chief Benefit the 


Public has had by it. I ſaid it may be given, in ſome 
Circumſtances only, to two Ounces, meaning the Stone: 


But for the moſt part one Ounce, yea half an Ounce, 
is enough every Day, even in that Diſeaſe; becauſe it 
generally, in that Quantity, purges: And what goes 
off that Way, cannot act on the Stone. The beſt Rule 
therefore for regulating the Doſe in the Gravel, is, to 


take ſo much of it as keeps the Belly ſoft, without pur- 


ging more than the Patient uſed to do in Health. 
For the Lixive, of which the Soap is made, Stone 
Quick-lime is commonly choſen as the ſtrongeſt; next 


to it the Chalk Quick-lime. How Shell Quick-lime 


would anſwer, I know not. 


Nn oo, 


The moſt common Preparations of Quick-lime, are Calx 
lota, and Lixivium, or Aqua calcis. | 


1. Calx lota, or waſhed Lime, is what remains of the 
Calx vive, after all that Water can diſſolve is ſepara- 
ted; or the indiſſolvable Part of it, by itſelf. It has 
been generally believed, that Quick-lime three or four 
Times waſhed, in a ſufficient Quantity of Water, pfare 
mordacitatis expers conſtituitur, ac ſtrenue abſque mordacita- 


s tt exficcat (t); which is very true, if a ſuſhcient Quan- 


tity be uſed, and as many Days allowed to do it in. 
Vid. & 1. Ne 6. 7. 8. 1 | 

In Zwwelftr's Pharmacopeia Auguſtana, Lime is thus or- 
dered to be waſhed, for the Unguentum e calce: Calcem 
vi vam ſingulis diebus ſemel lavabis, & in funds reſidere 
permittes, atque, aquam ſpongia 1 decem diebus con- 
tinuis, Deinde agua roſacea lad abis, & fitcari fines, J id. 


Ct) Vid, Galen, Simpl, 1. 9. 
D a P- 3442 
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p- 344+ Of this, with Oil of Roſes and white Wax, 
the Ointment was madez which was long a famous 
Epulotic, and deſervedly thought ſo. By the old Len- 
don Diſpenſatory, the Unguentum de cake was made of 
Calx, at leaſt ſeven Times waſhed; but no Time fixed 
for it. In 1721 it was thrown out. And a falſe Opi- 
nion prevailing, viz. that ſo many Waſhings' rendered 
the Calx inſtar terre moriiize, by the ſucceeding Edition 
of that Auſburgh Diſpenſatory, in the 1684, the Num- 
ber of Lotions is left undetermined. ' Yea in both theſe 
Editions there is alſo another Ointment, made of Lime 
once waſhed, and common Oil only, and commended 
for Burnings; which, from the Effect of the Oil on the 
Lime, may probably be eonclided to have retained no 
hurtful Acrimony. The Lime fully waſhed, is ſtill ab- 
ſorbent and antacid; and the Cremer calcis, or Cruſts 
of Lime-water, ſeem not-to be inferior to any of the 
teſtaceous Powders z but theſe are no better than Chalk 
externally applied: And this being the Way the Cal/x 
lota was uſed, its Efficacy depended alone on the ſmall 


Degree of Acrimony it retained. © Calæ lota exficcat fine 


mordacitate, adeoque valet ad contumacia ulcera, v. gr. we- 
nerea, uti & ad ambuſia, & alia, guæ non facile curatio- 
nem admittunt. Schroder. 353, There is nothing in 
either malignant, repellent, or adſtringent, which can 
be faid but of a few of the exfiecantia or cicatriſantia. 
But it is at preſent in deſuetude, I believe every where. 

2. Aqua calcis, Aqua benedifta, Lixivinm calcis, or 
Lime-water, is Water impregnated with as much of 
Calx vive as it can diſſolve, as has been ſufficiently ex- 
plained above. 195 E 

The Lizivinm caleis, or ko of the Greeks, according 
to Galen, l. c. was the firſt Water in which Quick-lime 
was waſhed ; and in the Opinion of ſome, what Hipporra- 
tes (u » deſigns by TiTavog iv ver dg en xwone, Ordered for 
the Alphus and Lepra. But whatever is in this, the 
oldeſt Author that I have met with, who particularly 
deſcribes the modern Way of making Lime-water, is 


Cu) Pop.2. Ss, 
Anſelmus 


L 
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Anselmus Bretius de Boot, in his Gemmarum & Lapidum 


U 


Hiſloria, p. 523. thus: N Calciswive unc. iii. Agua plu- 


wie Ib. i. fs. M. & flent triduo in vaſe, poſlea agita, a- 
gitata quitſcat per 24 horas in vaſe obturato, deinde coletur 


per linttum. For, according to Nenodæi Antidetarium (x ), 
EF 


ua Calcis eſt aqua it qua pluries calx exflinfta furrit. 


The Phar. Bateana keeps De Boor's Proportions ; but the 


3; 
* 
* 


as it has ſubſided. The Edinburgh Diſpenſat 


Water is ordered to be boiling hot, and filtered ſo foon 
agrees 


with Dr Bates, omitting only Filtration; and adding, 
Pai agitationem walidatn fub/idat calx; a Circumſtance not 


to be omitted. 


" 
In the laſt Edition, N Calcis vive lb. i. Aguee Ib. xii. af 


In the London Diſpenſatory, Edit. 1721, 
the Receipt is, N Caltis wie ib. i. affunde aqua bullien- 
tis 1b; xii. poff ebullitionem ſubfidat calx, & coletur liquor. 


Funds grudatim aquam ; poſt ebullitionem ſubfidat calx, & 


liquor per chartam coletur. The Paris Diſpenſatory makes 


a & firſt and ſecond, thus: N Calcis vid Ib. i. jenſfim 75 
Funds aquæ communis Ib. x. poſt ebullitienem completam. 


debitam refdintiam, cola ad uſum. Aqua calcis ſecunda. 
N magma aqua calcis prime, affunde aquæ communis Ib. vi. 


| poft viginti quatuer horas filtra, & ſerva. Cod. Medi- 
cam. p. 205. | | 


But by many Experiments I have found, that it is al- 
together- indifferent whether the Water be hot or cold, 
poured on gradually or at once, the Water poured on 
the Calx, or the Calx thrown into the Water ; whether 
the Calx vive be in Shells or flaked, or even expoſed 
to the Air for ſeveral Months, for ſuch Quäntities of 
the Water as are commonly uſed ; and if the Quick+ 
lime be freſh, whether for one Pound of it, eight, ten. 
twenty, fifty, or five hundred Pounds of Water be ta- 
ken. Only it is neceſſary, even for the firſt Water, 
after the Ebullition is over, to ſtir and mix the Lime 
with the Water, and allow it Time to impregnate it- 
felf; which is beſt known by the Cruſt formed on its 
Surface. Filtration indeed is not neceſſary, if it be not 
to prevent any undiſſolved Lime being mixed with it, 


(x) p. 319. 


or 
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or Cruſts diminiſhing its beautiful Tranſparency. Some 
of the Experiments I mentioned, are related above. 
I ſhall here add an Account of the Way I uſed it, which 
may confirm ſeveral Things formerly advanced. - 
3. Having poured about eight Pounds of boiling 
Water, upon a Pound of Stone Quick-lime in a glaſed 
earthen Veſſel, I began to drink it the 6th of Tuſy 
1748, taking at leaſt a Pound, or four Gills of it, every 
Day at Dinner, beſides a Gill Morning and Evening 
frequently. I continued thus to uſe it for ſixteen 
Months; filling always up the Veſſel, as it needed, 
with freſh Water, ſometimes hot and ſometimes cold, 
without obſerving any Difference in the, Lime-water, 
which I conſtantly filtered through gray Paper. before I 
drank it. In Nowember 1749, I made Ewe Shell Lime- 
water, and drank ſometimes this and ſometimes the o- 
ther for eight Months more Yet in the Beginning of 
September 1750, the Lime was not exhauſted, nor the 
Water ſenſibly weaker, when it ſtood a ſufficient Time 
on the Lime ; which I knew, as noticed above, by the 
Cruſts. But the Lime becoming conſiderably lighter, 
after it is long thus uſed, for ſome Months it required 
| ſeveral Days to ſubſide, and form the Cruſts : And at 
length, even after the Cruſts were formed, did not 
leave one half of the Water clear, that it did at the 
Beginning; ſo I threw it out, after it had afforded me, 
I may fay, fix hundred Pounds of Lime-water. I ſhall 
only add, that although I was delivered from the Cauſe 
of all my Complaints (wiz. of a Stone an Inch and a Quar- 
ter long, and as much round where thickeſt, which had 
lodged in the Bladder for more than a Year) 27th May 
1750, having taken of Soap Pills about half an Ounce, 
for two or three Days only; yet Lime-water. agrees ſo 
well with me, that I continue the Uſe of it to this Day; 
taking indifferently that made of Lime-ſtone, or of 
Chalk, or of Shells, and ſometimes the Lime-water 
made of all the three together, without being able to 
diſcover any Difference in their Effects. But fo much 
Lime-water is not to be obtained from Quick-lime, 
amleſs it be freſh, compleatly calcined, and free of he- 
| terogeneous 
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terogeneous Subſtances ; for if defective in any of theſe, 
it will yield proportionally leſs Lime-water. 


3 ner e. 


F 


®  Lime-wwater is dilaent, detergent, antiſeptic, anthelmin- 


* rhic, diuretic, and vulnerary; uſeful in all Diſeaſes pro- 
” ceeding from, or accompanied with Obftruftions in the 
* -Bowels or Glands, viſcid Phlegm, calculaus Concretions, or 
' Putrefattion; and commended for the Scurvy, Scrophulz, 
Gravel, Conſumption, Empyema, Aſthma, Arthritis vaga, 


* . a W 
* «if > * 2M — 


and outwardly for 


Oedematous Swellings, Diabetes, Fluor albus, Fluxes, c.; 

Dilaſes of the Skin, Ulcers, Gangrenes, 
Sc. It may be taken to a Pound, once, twice, or thrice a- 
day, or uſed for common Drink. 


This Water, which was long looked on as a Cauſtic 
{y), has been found of late, and I believe in the laſt 
Century only, to be a very ſafe and valuable Remedy; 
and multum facere in plurimis caſibus epota (x). Who 
firſt ventured to pive it inwardly, I know not ; but 
Willis, Bates, Morton, ſeem to have uſed it much. The 
great Boerhaave allo commends it not a little; but at 
the ſame time cautions againſt giving it in putrid or pu- 


treſcent Diſtempers. In illo autem ſcorbuto (ſays he (a) 


qui a putrefacto pendet, ingque oleo & ſale acri conſſtit, nocet 
quam maxime. And below: In alcaleſcentibus, hiligſis, 


f ſalinis putridis, reſolutis cum acri, calidis, acutis, nimis 
jam motis, obeft, And it muſt be owned, that this ap- 
© pears, at firſt Sight, to be a natural Inference from the 


Effects of Quick-lime on Sal Ammoniac, Urine, &c, 


Nevertheleſs I have attributed to Lime-water an anti- 


| ſeptic Virtue, for ſeveral Reaſons; which, with ſome 


(1) Lixivium velut letura cineris eſt (ſays Paulus, Prin. Med. I. 7. 
p- 627.); and below, Si vero etiam calcem aſſumat cinis, uſtoria vi 
preditum lixivium facit, quod etiam Npororaxrov nominant; & medi- 


; camentis que per clyſterem in ſedem infunduntur maxime miſcetur. 


Onmum autem fortiſſimum eſt quod ex (ola calce fit, 
2 Vid. Ph. Batcana, p. 6. 
(4) Chem, 2, 316; 


other 
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other Properties of this Liquor not hitherto well known, 
ſhall be particularly related. I obſerye therefore, 

1. That the Taſte of Lime-water does not always 
appear the ſame, even ta the ſame Perſon; maki 
ſometimes a more and ſometimes a leſs pungent Impreſ- 
ſion, according, to wit, to the Quality of the Saliva 
at the Time: But generally, to ſuch as are unaceuſtom- 
ed to it, it at firſt taſtes ſomewhat acrid and urinous; 
then notably ſalt or muriatic, eſpecially if ſquirted to 
and again two three Times through the Teeth ; and 
leaves an agreeable Sweetneſs in the Mouth behind it, 
which improves the Flavour of any Liquid taken after 
it. It gives no Smell of itſelf ; but mixed with Ammo- 
niacal Salts, it raiſes the volatile Spirit, and ſo muſt 
ſmell like it. A i 

2. Lime prevents the corrupting of Water; and 
how long Lime-water may be kept tweet, or without 
ſpoiling, or becoming putrid, I have not found. For 
the Water in the Bell-glaſs, $i. No 7. never ſtunk like 
putrid Water, though Numbers of Hoglice have been 
killed in it; and any ſimple Water, in two or three 
Days, in the ſame Green-houſe, becomes pretty fœtid. 
But I have kept Lime-water: in a Bottle more than a 
Year quite ſweet ; as alſo Water, after it had thrown 
up all the Lime, and was filtered. L 24005ter7 

3. Lime-water kills Worms, and many other, if not 
all, Inſects; and that commonly in leſs than half an 
Hour. For I made the Experiment on Earth worms, 
black Snails, Shell Snails, which laſt threw out imme» 
diately a great deal of Slime, that became as yellow as 
Saffron; Caterpillars, Scolopendre walde exiles longe, 
R. H. Inſect. 45. ; long lender Worms taken out of a 
Cod's Stomach, Leeches, Ants, Hoglice; which laſt lived 
an Hour in it. Hence I concluded it might prove a good 
Anthelminthic for Children. And for a Girl eleven 
Years old, who for ſeveral Days complained much of 
Pains in her Stomach, and had ſome other Symptoms 
of Worms, T ordered a Gill of this Water to be ta- 
ken, Morning and Evening, for three Days; and then 
an Infuſion of Sena and Rhubarb. The Directions were 

| followed ; 
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followed: no Worms were obſerved to come away; 
but ſhe was freed of all her Complaints, and has been 


he preſcribed it for an old Woman, who 


2 well ever ſince, and better coloured. And 
ving communicated this to Dr Rutherfoord, who was 
then giving Clinical Colleges in the ex by Infirmary, 

ad been for a 


long Time exceſſively troubled with theſe Vermin, 


P (x 


and effeftually cured her, by Lime-water alone. And 
ſeveral others ſince have experienced its good Effect that 


Way. 

*r + it is 2 probable, that Lime-water may be 
of great Uſe in ong Sea-voyages, in preventing the 
Corruption of their Water, or Inſects breeding in it, as 
well as curing the Diſeaſes to which Seafaring People 
are moſt ſubject. The Experiment is certainly ſafe, 


eaſy, and attended with no Expence; one Pound of 
| freſh well-burnt Calx vive of any Kind, being enough 


for a Hogſhead of Water (%. Which may not only 


be uſed for common Drink by the Diſeaſed, or for Pre- 


vention by the Healthy; but alſo, by boiling, and ex- 


poſing it to the Air for a ſhort Time, it may be redu- 


ced to ſweet Water, and uſed in dreſſing the Victuals 
of the moſt delicate. Moreover, 


4+ Lime-water makes no Ebullition with acid Spi- 


rits, vegetable or mineral, no Precipitation; though 
the Cruſts it forms, are notably abſorbent. Yet it turns 
yellow, and precipitates a Solution of corroſive Subli- 


mate; but turns white or milky, Solutions of either vo- 


latile or fixed alcaline Salts, which Acids again clarify. 


When mixed with Syrup of Violets, it gives it a green 
Colour; but commonly this Colour fades in leſs than 
an Hour, and turns yellowiſh : Whereas the Water in 


(b) But as there is no Danger in ten times that Quantity, yea 
nor in any Quantity, ſo be the Water be filtered; ir is not amiſs, 
to prevent the Water's throwing up all the diſſolved Lime, in a lon 
Sea-VOyape, to take for the Hogſhead of Water four or five Pounds 
of Quick. lime: though I found,, that one Dram of Stone Quick- 
lime preſerved an Engliſh Gallon of Water, in a wide-mouthed 
wooden Veſſel, with only a Timber Cover, near five Months; when 
I threw it out quite ſweet, and free of Putrefaction. 


E which 
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which Lime kept dry for about two Vears was infuſed, 


and which communicated no other Quality to it that I 
could diſcover, when a little Syrup of Violets was diſ- 
ſolved in it, became of a much deeper Green, and did 
not fade in leſs than ſix Days; neither did it then be- 
come yellowiſh, but bluiſh, as if it had been diluted 
with common Water only. Powdered Chalk has much 
the ſame Effect on diluted Syrup of Violets. Hence 


the Virtues of Lime-water do not depend on its Abſor- 


bency ; and it may be as juſtly called antalcaline as an- 
tacid. This a learned Phyfician, and Friend of mine, 
confirmed from his own Experience ; who being much 
troubled with a grating Acid in his Stomach, and uſing 


Lime-water on another Account, found it had no Ef- 


fect on his Cardialgia. 
5. Lime- water prevents, or long protracts the Putre- 


faction of Animal Subſtances. The 22d Fanuary 1751, 


having in one Phial Stone Lime-water, and in another 
Fountain-water, I put into each a little Bit of freſh 
Beef, and corked them up. I did not draw the Corks 
till the iſt of February; when the Fountain-water was 
become very fœtid, but the Lime-water not in the leaſt 


tainted. And thus it continued till the 1ſt of May, 


when I took both out. That in the Fountain-water 
was corrupted and abominably fœtid; but the other 
quite ſound, and not at all putrid, more than when put 
into the Lime-water. There were adhering to the 
Sides of this Lime-water Phial, numerous little eryſtal- 
line Bodies formerly deſcribed. Which are very diffe- 
rent from what Leuwwenhboek calls a Salt, in his Ob/erva- 
tiones de figuris ſalis, p.137.—143- Where he gives the 
Figures of ſome ſmall Particles, of the Lime probably, 
which his Glaſſes diſcovered, both 'in Water wherein 
he put ſome Calx lapidea quæ Leodio adwvehitur ; and alſo 
Water with which he mixed ſome Calx ex conchis marinis. 
But at the ſame time he notices, that they do not, like 
other Salts, diſſolve in Water. Nam quemadmodum (lays 


he) & ers particule ſalis, que ex cineribus conficiuntur, 


lerægue omnes minimo humore diſſoluuntur, aut in aquoſam 


commutantur ſulſtantiam; ſic he particule ſahs, ex calce 


provenientes, 


* 


2 
* 
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5 rowenientes, e contrario in ſummo humore obdurantur five 


1 


rigeſcunt, adeo ut eaſdem rurſus in aquoſum converti humo- 
rem nunquam viderim. 

September the 7th I began the ſame Experiment on 
Fiſh, putting into each of the Phials a Dram Weight 
of a freſh Haddock ; there being in the one five Ounces 
of Shell Lime-water, and as much Fountain-water in 
the other. The Fountain-water ſtunk in two — 
Time; but the Lime-water ſmelled only of freſh Fiſh, 
and continued fo to do till January 1752, when it was 
taken out as ſweet as ever; while that in the common 
Water was putrid enough, as may eaſily be imapined. 

I mixed one Part of filtered ten Months old Herring- 
brine, which was of a deep reddiſh brown Colour, and 
very tranſparent, with two Parts of Lime-water. The 
Mixture became immediately white and turbid, with- 
out any obſervable Change of Smell. But on adding 
two Parts more of Lime-water, it finelled of the Spirit 
of Sal Ammoniac. The Mixture precipitated a white 
mucous Subſtance, and became as clear as Water a- 
bove : And the volatile Alcali being driven off, it ſmell- 
ed only of well and recently cured Herrings. Old 
ſalted Beef-brine treated the ſame Way, gave the very 
fame phenomena, mutatis mutandis. 

Lime- water has not quite the ſame Effect upon Urine, 
as on Brine, if we are to judge of its Putrefaction by 
its pungent Smell. For mixed with the Urine new 
made, of a Perſon in perfect Health, it precipitates 
plentifully a white mucous Subſtance ; yet does not in- 
creaſe nor alter its Scent for five or {ix Days; nor 
raiſe from it, in the common Air, any thing like the 
Spirit of Urine. But ſoon after, the Scent becomes 
pretty ſtrong, and fo continues; but {till leſs fo than it 
no Lime-water had been mixed with it. Imixed Lime- 
water with the Serum of very ſizy Blood, being taken 

from a Perſon in a Fever; alſo with Ox-gall, both 
new and old; with much the fame Appearances. It is 
not amiſs however to notice, that the Gall, which had 
been kept in an open Bottle from May 20. to Auguſt 3. 
ſmelled as ſweet as Muſk, though it was formerly to:- 
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tid ; and being mixed with Lime-water in a Drinking- 
glaß, and ſet in a Window, it retained its fweet Smell 
till all the Humidity evaporated. The freſh Gall had 
no Smell, ſtunk in a few Days, and in two or three 
Months got the muſky Scent by itſelf. But Lime-water 
neither deſtroyed the Perfume, nor increaſed the fetor ; 
though it gave both a whey Colour, and precipitated 
ſome mucus. (But ſince I found, that one Part of the 
Serum of the Blood, mixed with three Parts of Lime- 
water, ſtood more than ſeven Weeks before it became 
the leaſt feetid; as alſo Urine treated the ſame Way) (c). 
Hence I think it follows, that Lime-water is notably 
antiſeptic ; and alſo that, 

6. It corrects the marine Salts, not by converting 
them into a Sort of Sal Ammoniac, or any way vola- 
tiliſing them; but by diſengaging or extricating theſe 
inuriatic Salts, in our Juices, from ſuch adhering alca- 
leſcent or putreſcent Subſtances, as clog and hinder their 
acting e to their own Nature. For as it is 
certain that Sea-falt never can, either by Lime-water 
or Quick-lime, be turned into Sal Ammoniac ; and, on 
the contrary, that they, by diflipating the volatile 
Spirit of that Salt, rather regenerate a Sea-ſalt : fo al- 


(c) Many Experiments made by others, as well as by myſelf, 
have confirmed the antiſeptic Virtue of Lime water. Not only, Had- 
docks, Herrings, and ſuch ſmall Fiſhes, have been preſerved from 
Corruption in it for ſeveral Weeks ; but even Quarters of Veal, be- 
ginning to ſpoil, have been recovered by it, and kept feet for ſe- 
veral Pays after, though in the Heat of Summer. I infuſed in it, 
on the 29th of May, a Salmon of ten. Pound Weight. The 6th 
Day of June thereafter, there were no Signs of Putrefaction: but on 
the 11th, when taken out, it was much ſpoiled, and, not eat- 
able. In gener al, it is to be obſerved, 1. That the Quantity of the 
Lime-water muſt be proportioned to the Quantity ef the Subſtance 
to be preſerved. I took commonly for one Part of Fleſh or Fiſh, 
about forty Parts of Water. Leſs will ſuffice, if a ſmall Quantity 
of Quick lime be added. 2. That if the Subſtance be very pu- 
treſecnt, it is proper, after infuſing 24 Hours, to renew the Water, 
and add ſome Quick-lime, e. g. an Ounce for every Engliſh Gallon 
of Water. And, 3. 'T hat if it be large, or to be long kept, it 
ſhould be alſo cut into inch-thick Pieces, but as broad as is conve- 
nient, | 

ſo 
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9 that the Sea-ſalt has been unjuſtly blamed as the 
* Cauſe of ſeveral Diſeaſes of the Skin, of the Scurvy, of 
the Gravel, Cc. its natural Effects ſufficiently evince 
and it has been found by Experience, to be rather a 


Remedy in ſuch Caſes. And this ſeems to be one Way 
the Lime-water exerts its antifeptic Virtue, which the 


| foregoing Experiments prove. And beſides, 


If Lime-water were putreſcent, I do not ſee how it 


could do any good in almoſt any of the Diſeaſes where- 
in it is moſt commended, and found to be moſt ſucceſs- 
ful. Yea, I have often thought, that Quick-lime in the 
Ship's Well, would effectually prevent the corrupting 
of the Water, and confequently the —— Steams, or 


foul Air thence ariſing, which proves ſometimes fatal to 


the poor Men. (For I found it ſweetened, even in Sum- 
mer, the moſt fœtid Water of our Nerth-Lough). 


7. The Virtues of Lime-water outwardly applied in 


| many Diſeaſes of the Skin, in Excoriations, Ulcers, 


Gangrenes, &c. are well known. It has been called 
Chirurgie altera manus. And perhaps there is not a 
better Gargariſm, for ſeveral Sorts of fore Mouths and 
Throats, than Lime-water ; which I have known alſo 
of great Uſe in the Toothach. Inwardly taken, 

8. Lime-water has all the Virtues of the pure Ele- 
ment; which are not a few; and on which probably 


depend the good Effects of the mineral Waters, more 


than on the Minerals they contain, Hence at leaſt 
it is diluent. Monſ. Lemery (d) ſays, it commonly cau- 


ſes yu Thirſt, although, according to him, the Doſe 
be fro 


m one to four Ounces only. But this is contra- 
dicted by Experience. It never had any ſuch Effect on 
me; on the contrary, I found it quenched Thirſt as 
well as ſimple Water, and Cuſtom has rendered it as a- 
greeable. It is alſo notably detergent and attenuating, 
yea more detergent than Soap itſelt, of mucous, viſcid, 
and other animal Sordes; which makes it preferable, in 
many Caſes, to the pureſt, as well as to mineral Wa- 


ters. In a Word, ſuch are its Effects, that I think 


(4) Chym. p. 386. 
Lime- 
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Lime-water may be faid, in general, to purify the 
Blood by Urine, with as good Reaſon, as any one Me- 
dicine whatſomever, eſpecially from any putrid, puru- 
lent, or ſcorbutic Foulnels. 

9. That Lime-water is lithontriptic, has been de- 
monſtrated ſufficiently by Dr Hales, and more fully by 
Dr Whyte. But theſe Experiments having been made 
with Lime-water of the firſt Infuſion, aſſiſted by an ar- 
tificial Heat, I thought it might be of ſome Ule to try 
the Effet of Lime-water, after fifty or more Infuſions, 
on Gravel-ſtones, and in the common Air. Wherefore, 

In July, as I remember, 1750, I put a little Gravel- 
ftone, about the Size of a Lentil, into a Glaſs of this 
old Lime-water, and ſet it in a North Window; and 
not expecting any ſudden Alteration, took no more 
Notice of it for ſeveral Days. But in a Week or ſo, 
it appearing at a Diſtance remarkably bigger than it was 
at firſt, I took it down; and viewing it through a 
magnifying Glaſs, obſerved a very remarkable Change 
of it : for it reſembled nothing ſo much as the round 
Head of a little Shrub loaden with Snow, which, upon 
ſtirring it, fell down into a moſt ſubtile white Pow- 
der; a ſmall Part of the Honey-combed Stone remain- 
ing undiſſolved. This ſeeming ſomewhat to explain 
how the Lime-water acts on the Stone, I repeated the 
Experiment ſeveral times on other ſmall Stones, to diſ- 
cover more particularly the Proceſs of this Solution. 
And, in ſhort, 

I oblerved, that ſometimes in one, ſometimes in two 
or more Days Time, there appeared on the Stones lit- 
tle round white Grains, as it were, not ſo big as ſmall 
Pins Heads, but by the magnifying Glaſs little Balls, 
as of a very flne Farina; which gradually increaſing, 
both in Size and Number, in a few Days covered all 
the Surface to a conſiderable, but an unequal Thickneſs, 
and gave the Appearance of the Shrub tull of Snow I 
juſt now mentioned. Hence the terreſtrial or ſolid 
Parts of the Stone, are not, properly ſpeaking, diſſol- 
ved, but only ſeparated. Now, the Stone conſiſting of 
Earth, Oil, Salt, ſome Water or Phlegm, and much 
WET, unelaſtic 
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| unelaſtic Air, whatever can diſſipate or ſeparate from 
it any of theſe, will probably alter its Texture, or de- 


ſtroy the Coheſion of its Parts, or at leaſt diminiſh the 
Force by which they cohere. ' Lime-water, therefore, 
by volatiliſing the animal Salt, and (if not deſtroying) 
preventing the Coagulation of volatile Alcalies ; or by 
diſſolving the Oil, or the Phlegm ; or by its penetrating 


© Detergency, ſeparating the ſolid Parts only, may prove 


lithontriptic. | 

The Action of this Liquor on animal Salts and vola- 
tile Alcalies, ſeems ſufficiently to evince its prophylactic 
Virtue, in preventing the Generation of the Calculus. 
But that it thus has Effect on the Stone itſelf, is not fo 
evident : For if this was the Caſe, the Stone reduced to 
Powder by it, would probably be ſenſibly lighter than 


it was before; which it ſeems not to be, by the fol- 


lowing Experiments. 

October 19. 1751, I took two Fragments of a Calcu- 
lis: The one weighed exactly twenty-five Grains; the 
other being lighter, I added a ſmall Bit of the fame 
Stone that made it twenty-five Grains alſo. This I in- 


fuſed in aGill of Shell Lime-water, and the former in as 


much Chalk Lime-water, in ſeparate Phials, cloſe corked. 
The 12th May 1752, I filtered both, dried well the 
Refiduums ; each of which weighed juſt twenty-five 
Grains, as at firſt. I then ſeparated from what conti- 
nued ſolid, all that was in fine Powder, or very friable ; 
and the ſolid Part remaining of the Fragments in the 
Shell Lime-water, weighed fifteen Grains; of the o- 
ther, ſeventeen Grains. Whether the Difference was 
owing to the greater diſſolving Power of the Shell Lime- 
water, or to there being in it two Fragments, and but 
one in the other, and conſequently leſs Surface expoſed 
to the Menſtruum, this Experiment does not determine. 
I therefore reduced the Fragment of ſeventeen Grains 
to fifteen Grains, put them into their reſpective Phials, 
in which were freſh Lime-waters of the ſame Kinds as 
above; and after three Months I filtered, and dried, 
and weighed what remained, or did not paſs the Filter, 
and had of each fifteen Grains, as before. But the cor- 

| roded 
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roded very friable Parts being ſeparated, the Fragment 
of the Shell Lime-water weighed twelve Grains and a 
half, and the other twelve Grains only. I reduced the 
remaining Fragments to ten Grains each, and again 
infuſed them in their reſpective Lime-waters; the Shell 
Lime-water having had, the preceding Day, three Oi- 
ſter-ſhells newly calcined put into it: And after twen- 
ty-eight Days I filtered, and weighed them when dry, 
and had of each ten Grains ; from which having bruſh- 
ed off what was very friable, each weighed nine Grains : 
And both together being calcined in a Crucible for two 
Hours, were reduced to five Grains of a chymical Earth. 
Hence no Lime adhered to the Calculi (e). And there- 
fore the Energy of the Lime-water probably conſiſts in 
its penetrating Detergency, whereby inſinuating itſelf 
among the folid Parts of the Calculi, or into their 
Pores, it ſeparates them, or diminiſhes their Coheſion, 
but does not diſſolve them ; much the ſame Way as a- 
cid Spirits act upon Antimony in a higher ee. 

But there being ſome Calculi much more ſolid than 
others, yea ſome Coats of the ſame Calculus more ſirm 
and impenetrable than others, the Action of Lime-wa- 
ter on them, is neither ſo ſudden nor ſo obſervable. 1 
have kept ſome Fragments in it for ſeveral Weeks, 
with little Effect: On others it acted more on the inner 
Coats than on the outer one; and ſome it whitened 
only a little, and made the Surface ſomewhat more 
friable. However, generally, it raiſed on them ſome 
ſmall round whitiſh Excreſcences ; which ſometimes re- 
ſembled in Form and Conſiſtence little Muſhrooms, eſpe- 
cially the firſt Time that they were infuſed (). And, fo 
far as I have obſerved, it acted more eafily on the Calculi 
of old People than of young ; on ſuch as were of a Clay 
or Brick Colour, than on ſuch as were more white, or 
of a darker brown Colour, 

10. Since there is but a very ſmall Proportion of 


e) Vid. Hales's Stat. 2. 191. 
Y Very white when in Shell Lime-water ; but often yellowiſh 
in Stone Lime-water, 
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i; Lime in the Water, it may be thought, that taking a 


g af 
1 
7 


ew Grains of the Quick-lime in Subſtance, would 
prove much more effectual in the Stone, than large 
Quantities of the Lime-water. But this is evidently a 
Miſtake. © For ſuppoſing any Quantity you pleaſe, 
could be fafely lodged in the Stomach or Guts, only 
what Water diſſolves can enter the Lacteals; and 


though Plenty of Water were taken above it, it could 
| diſſolve no more there than Water can take up, or than 


there is diſſolved in Lime-water ; yea not fo much, un- 


| leſs we could detain the Water 66 long on the Lime, 


as is neceſſary ſuſhciently to impregnate it; and how 
that can be done, I know not. 
Hence Mrs Stephens her Egg-ſhells and Snail-ſhells, 


| (the Snails being abſolutely uſeleſs), if burnt to Quick» 


lime, how much Pain ſoever they may cauſe, can ne- 


ver be equally ſucceſsful with Lime-water in the Stone. 


And if they be calcined only to a gray Colour, they 
yield little or nothing to Water, even when long infu- 
fed in it. I attempted to calcine about a Dozen of 
Egg - ſhells in an open Crucible, keeping it red-hot for 
five or fix Hours; and a very few {mall Bits, near the 
Sides and Bottom, only being white, I repeated the 
Calcination; yet, after all, not the fourth Part was 
become white. I poured Water on them ; but neither 
Heat nor Ebullition enſued, nor did they fall into 
Lime. In two Days however a Cruſt formed on the 


Baurface, and the Water was impregnated, but had a 


foreign diſagreeably burnt Taſte, So it will require a 


; very ſtrong Fire to calcine ſuch a Quantity as ſhe di- 


res, to Whiteneſs, in a covered Crucible, in eight 
Hours Time. And of all the calcarious Subſtances that 


I know, Egp-ſhells ſeem to promile leaſt, any thing of 


a lithontriptic Virtue, as ſhe orders them. 

11. As for the agquæ benedictæ compoſite, they are not 
to be compared with the {imple Lime-water in the Gra- 
vel, nor, in my Opinion, in any Diſeaſe requiring it. 
For, fo far as I can yet fiad, there is nothing that can 


with Safety be mixed or taken with it, that any way 


- jacreaſes its lithontriptic Virtue, Soap or Soap - leys 
F 


only 


| 
i 


42 MA. Diſſertation on Quick-lime, 


only excepted ; though many Things diminiſh it, yes 
quite enervate it as a Medicine; of which Number ] 
reckon Liquoriſh, Guajac, Saſſafras, which, by their 


Oil, Mucilage, or Acidity, ſo ſheath, or blunt its moſt 


penetrating Parts, on the Subtility of which its Virtues 
depend, as to render them quite unactive. I could not 
therefore but be ſurpriſed; when I read in a late Hiſtory 
of the Materia Medica, that ©& ſimple Lime-water is 
principally intended for waſhing old Ulcers, and other 
external Purpoſes. When it is to be taken internally, 
the following Additions are made to it, (he means, the 
compound Waters are uſed), to take off its ill Flavour, 
or to add to its Virtues.” For even with regard to its 
ill Flavour, as he calls it, I know nothing but Cuſtom 
can take it off, or improve it without diminiſhing its 
Virtue, as doth every acid and fermented Liquor. Pyr- 
mont-water makes it more palatable, but weakens it : 


And to me Sugar makes it worſe, 'Tea nauſeous, an 
Saſſafras abominable. 


Thus I have finiſhed what I deſigned on Calx vive. 
But ſome curious Experiments and Obſervations, being 
lately publiſhed by two very learned and experienced 
Phyſicians, and my particular Friends, which do not in 
every thing agree with what is above advanced ; I can- 
not conclude withgut endeavouring to diſcover where 
the Miſtakes lie, and to correct them if I have fallen 
into any. To criticiſe on the Writings of others, is 
no leſs an invidious Taſk, than to me a diſagreeable 
one; and far from being the Deſign of the following 
Lines, which is only to ſhew, that I have advanced no- 
thing without ſuch Reaſons as appeared to me convin- 
eing. And I perſuade myſelf, - that nothing, can be 
more acceptable to us all, than to-be delivered from 
Errors, and confirmed in uſeful Truths. Licet amicus 
Plato, amicus Socrates, magis tamen amica veritas. 

I. Dr John Pringle, who was Phyſician-General to 
the Forces in Flanders, c. during the late War, has 
publiſhed Obſervations on the Diſeaſes: of the Army; 
with an Appendix, coutaining a great Variety. of Ex- 

| periments 
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4 periments relative to Putrefaction. And here, p. 395 
” he fays, © To this Examination of Chalk and the Te- 


acea, were added ſome Experiments upon Lime-water, 
made both of common Lime and Oiſter-ſhells: And I 


found, that Fleſh infuſed in either, immediately ſent 


forth a diſagreeable Smell, as in a common Ley (a); 
yet it did not become putrid till after the Standard : So 
that, in this Trial, Lime-water made ſome ſmall Re- 
ſiſtance to Putrefaction, though the Materials, Chalk 
and Shells, are both Septics. Nevertheleſs, I have ob- 
ſerved, that when the Putrefaction began, it became 
always much more offenſive in this, than in common 
Water (b). And it will afterwards appear probable, 
that the Virtues of this Medicine do not conſiſt in cor- 
recting Putrefaction; but, on the contrary, in check- 
ing immoderate Acidities, the Cauſe of many chronical 
Diſorders (c).“ And I have the Misfortune to differ 
from him in every Article. For, | 
(a) The zd of May 1752, the Spirit being twelve 
Degrees above temperate, as marked in Mr Fouler's 
Thermometer, I took three Drinking-glaſſes, filling 
one of them with Lime-water, another with a Solution 
of Potaſh, and the third with a pretty ſtrong Soap-ley ; 
and put into each a Bit of a Lamb's Lights raw, and of 
a boiled Liver; in order to obſerve whether any of 
them © ſent forth a diſagreeable Smell.” But none 
of them gave any ſuch Smell, either immediately or af- 
ter twenty-four Hours Maceration, more than the Leys 
themſelves did, before theſe two pretty putreſcent animal 
Subſtances were infuſed in them. Neither did I ever 
obſerve, that either Fleſh or Fiſh, or any animal Sub- 
ſtance, not of "itſelf putrid, or ammoniacal, gave any 
other Smell than what they did before, on being infu- 
ſed in Lime-water. One Thing occurred on makin 
this Experiment, which deſerves to be noticed ; — 
that is, the Liver ſunk immediately to the Bottom in 
the Soap-leys, but not for ſeveral Hours in the Solution 
of Potaſh ; not certainly by reaſon of its ſpecific Gra- 
vity, for the Soap-leys was not lighter; but becauſe 
calce viva redditur adeo penetrabilis, as the great Boer- 
F 2 hag@v* 
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were almoſt quite conſumed in it in one Day's Time, 
and without Heat, though only contracted and harden- 
ed in the Solution of the Potaſh, and a very little 
blanched in the Lime - water. | 
In what Degree of Heat the Doctor made his Experi- 
ments, he does not mention here. If the Heat of the 
Lamp- furnace made Fleſh immediately ſmell diſagree- 
ably, I cannot help thinking it was putrid before it was 
put into the Lime-water; or that that Method is not 
the beſt Way of determining the antiſeptic or ſeptic 
Powers of different Bodies. And I the rather incline 
to think ſo, becauſe I find numbered among his Anti- 
ſeptics, ſome Subſtances which are of themſelves pu- 
treſcent in a high Degree; I mean Cabbage and other 
Coleworts. How ſoon theſe putrify of themſelves, and 
how noiſomely fœtid the Water in which they are boil- 
ed becomes almoſt immediately, is commonly known, 
Yea, if any Colewort be eaten raw, the Rudus it occa- 
ſions, the Taint it gives the Saliva, the Uribe, &c in 
my humble Opinion, ſufficiently prove it naturally pu- 
treſcent. And I always took Garlick, Onious, Tur- 
neps, Horſe-radith, to be of the ſame Kind; but neither 
Carrots nor Celery (g)). $520 
[b) Although by renewing. the, Lime - water on it, I 
believe Fleſh might be preſerved from Corruption, I do 
not know how long; and the ſame Lime - water I found 
prevented Corruption more than three Months ; yet it 
is not to be expected, that it would never become fœ- 
tid. But that © when the Putrefaction began, it be- 
came much more offenſive in this than in common Wa- 
ter, is what I never obſerved, but rather the contrary, 
in every Experiment I made; aud particularly in the 
following one. | | | 
April 20. 1752, I poured into once Phial a Gill of 
Chalk Lime-water, and into another as much of an In- 
fufion of Camomile Flowers in Water, made as ſtrong 
as poſſible with the fame Flowers; and put into each a 


(8) Vid. App. p. 38g. 


Dram 


haeve ſpeaks. Hence alſo, both Liver and Lights | 


. 
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Dram Weight of freſh Salmon. The Infuſion was very 
fine and tranſparent, and of the Colour ot a Tincture of 
Aloes. April 24. it was become turbid, ſomewhat fœ- 
tid, and had ſome mouldy Spots on its Surface. 2 
23. more turbid, {till fœtid, mouldy Spots gone. May 
1. it ſmelled leſs feetidly, and more of Camomile ; the 
Smell of the Flowers much leſſening, and ſometimes as 
it were overcoming the fætor. Atter five or ſix Weeks, 
the Scent became more diſagreeable; the Infuſion pre- 
cipitated a good deal of ſlimy Stuff, but continued tur- 
bid. After they had ſtood macerating for ſixty-eight 
Days, I took both out. That which was in the Infu- 
fon, was of a dark brown Colour, very tender and fœ- 
tid ; neither Colour, Smell, Taſte, nor Conſiſtence-of 
Salmon remaining: Whereas the Piece that was in the 
Lime-water, was quite ſound, retaining its pr 
Taſte, Smell, Conſiſtence, and Colour; being ſtill red- 
diſh, and only a little blanched, but not in the leaſt 
fœtid. When I had kept both Liquors about fix Weeks 
longer, and the Lime-water began to ſtink, I filtered 
both; and obſerved, that the Putrefaction of the Infu- 
fon was much more offenſive than that of the Lime- 
water. And having mixed one Part of this fœtid 
Lime-water with two Parts of freſh Lime-water, I ob- 
ſerved alſo, though the Mixture was in a cloſe-corked 
Phial, that in a Day's Time it loſt its fe&tor, retainin 
only a fiſhy Smell, which ſome compared to that of 
Crabs, others to that of Lobſters. It therefore Lime- 
water is more antiſeptic than a ſtrong Infuſion of Ca- 
momile Flowers, I leave it to my Friend to judge, 
whether it makes only“ ſome ſmall Reſiſtance to Pu- 
trefaction.”” 

I never thought the Virtues of Lime-water conſiſted 
only in correcting Putrefaction; but I was very glad to 
find that it had that Quality ; and conſequently was 
Fry ſafe in ſuch Caſes, wherein otherwiſe it might 

ave been hurtful, and was generally reckoned fo. 

And it gave me great Pleaſure to obſerve, that a ſmall 

Quantity of Quick-lime could prevent the Corruption of a 

great deal of common Water; and conſequently be 1 
| uſefu 
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uſeful to Mariners in long Voyages, by contributing 
ſeveral Ways to the Health of that valuable Part of 
Mankind, on which the Proſperity of the Nation not a 
Httle depends, and for whoſe ſake chiefly T have pu- 
bliſhed this Paper. wo FRM 
Neither do I attribute the good Effect of Lime-water 
in Dyſenteries, putrid Scurvies, internal Ulcers, &c. 
f much to its antiſeptic Virtue, as to its E 
detergent, and diuretic Qualities; whereby it aſliſts 
Nature to concoct and throw off what theſe Diſeaſes 
_ had rendered morbid, or, if you pleaſe, corrupted. For 
T believe it hard to prove, that the Diſtempers moſt 
commonly called putrid, proceed from a previous Cor- 
ruption either of the Fluids or Solids, and not the Cor- 
ruption from the Diſeaſes : It having been always my 
Opinion, that Putrefaction is more commonly (if not 
always) the Effect of the Diſeaſes, than their Cauſe : 
Which might be illuſtrated by the Hiſtory of the Small 
Pox, peſtilential Fevers, Poiſons, venomous Bites, yea 
of every infectious as well as putrid Diſtemper, were 
this a proper Place for it (4). But I cannot help ob- 
ſerving, that my learned Friend ſeems to take Putrefac- 
tion in too large a Senſe, when he ſays, We know, 
that neither animal nor vegetable Subſtances can become 
Aliment, without undergoing ſome Degree of Putre- 
faction. Many Diſtempers proceed from a Deficiency 
of this Action. The Criſis of Fevers ſeems to depend 5] 
upon it, and even animal Heat.“ App. p. 386. For I i 
believe it will be found, that many animal as well as . 
vegetable Subſtances, yield Aliment or nouriſhing Jui- 
ces, without any Degree of Putrefaction; that the 


Among the Effects of Fevers in general, the very learned 

and accurate Van Swieten, mentionivg the Putrefaction of the Bilis, 

Saliva, Urina, Fæces alvinæ, and of the Blood itſelf, adds, Dum au- 

| tem tales depravationes humorum, in cadaveribus febre mortuorum de- 4 
| | prebenduntur, male incuſantur, ac fi cauſa febris fuiſſent, cum revera iT ; 
fint tantum febris effeftus. Sic critice evacuationes inprimis hunc uſum: | | 

1 habent, ut illa gue per febrim in morboſam indolem degeneraverant, ex- | 
Pellantur de corpore. Comment, in Aphor, vol. 2. p. 51. | 


Chyle 
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Chyle of healthy People is not putrid ; that ſome Ani- 


their own Juices, and fo in turning them to Aliment, 
muſt correct their Putrefaction; and that others which 
live on Antiſepties, are notwithſtanding putreſcent 
themſelves in ſome Degree, at leaſt when dead. In a 
Word, ſince every antiſeptic Vegetable has a Power of 
changing the common Juices of the Earth into its own 
Nature, without any Degree of Putrefaction, I do not 
ſee why Animals may not have the ſame Power. As for 
the Diſtempers which proceed from a Deficiency of Pu- 
trefaction, I own mylelf ignorant of them; and alſo 
how the Criſis of Fevers depends upon it, if whatever 
attenuates, diſſolves, corrects Acrimony, or alters the 
morbid Qualities of what is preternatural in theſe Diſ- 
eaſes, is not included in that Term, or acts by putri- 
fying : And if ſo, Lime-water may be ſaid to putrify 
the Stone, and Agua fortis Silver. And if we can be 
nouriſhed without Putrefaction, and Cadavers putrify 
much faſter than living Bodies, how animal Heat de- 
nds on it, I cannot conceive. _ ; 
(e) That the Virtues of Lime- water do not conſiſt in 
checking immoderate Acidities, is ſufficiently proven a- 
bove, particularly $ 4. Ne 4.; and alſo that it really 
corrects Putrefaction, ib. Ne 5. But below the Doctor 
allows it another Quality than any I have aſſigned it : 
For, p. 415. he fays, | 
«* Lime-water neither retards Fermentation like the 
lixivial Salts, nor haſtens it, nor makes it fo violent as 
do the Jeſlacea; and being beſides of an aſtringent Na- 
ture, it becomes an excellent Medicine for ſuch as have 
weak Stomachs, with a predomigating Acid; as many 
have experienced that were ſubje& to the Gout, Gravel, 
or other Diſeaſes that ſeemed depending on that Cauſe. 
I have made no Experiments with it on Fermentation ; 
but from the Doctor's it appears neither to act like lixi- 
vial Salts, nor the Teflacea, which much more ſtrongly 
check Acidities, It is true, the calcarious Cruſts it 
throws up, are evidently abſorbent, and check Acidities 
as well as Chalk; and alſo that theVirtues of Lime-wa- 


ter 


mals may be nouriſhed by Subſtances more putrid than 
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ter depend on this, only ſo long as it continues in its 
diſſolved State. But as it throws up few or none, un- 
lefs expoſed to the Air, as they have none of the 
lities of Lime-water, nor can ever after be diſſolved in it, 
unleſs recalcined, and Lime-water makes no Ebullition 
with Acids; fo I can attribute to theſe Lime-cruſts on- 
ly, the Virtues of the Tefacea, in whoſe Place they 

may be ſubſtituted ſafely. | 103 

Since Lime- vater feels ſoft and ſoapy, and neither 

thickens the Fluids, nor contracts or hardens the Solids, 
or any animal Subſtance infuſed in it, as evidently ap- 
pears by the Effects of Lime in dreſſing Skins, and by 
the Experiments formerly related; its Succeſs in the 
Cure of Fluxes and Dyſenteries, is no Proof of its being 
aſtringent, as Galen long ago evinced ; who, in the 
Latin Edition I have, thus argues: Quidam medicamenta 
nonnulla, ex eo quod diarrbæis aut tyſenteriis medentur, 
adſtringere ea colligunt, quanquam ne minimum habeant ad- 
Hrictionis; imo prorſum contra rarefacientia nimirum fint & 
laxantia: cum alioqui que aftringunt, corpora contrahant, 
condenſent, * conſtipent, atque conſiringant. Nam adeps ca- 
prinus omnibus, quæ aut guſiu, aut facultate ſunt adfiringen- 
tia, adverſiſumus eft ; veluti etiam farina triticea, & amy- 
lum, & innumera eorum, que vim habent, tum emplaſti- 
cam, tum mitigatoriam, atque acrimonias hebetandi, eaque 
ratione tis qui acria mordaciaque per aluum excernunt, auxi- 
liantur. Sane eſio & oleum ex adſtringentium numero, guo- 
niam ſeepius infuſum profuit (i). But granting that Lime- 
water had both theſe Qualities, as ſome ſolid Subſtan- 
ces, e. g. Filings of Iron, have, which in diffolving 
checks Acidities, and being by them diſſolved, becomes 
ſtrongly aſtringent ; yet it will not be eaſy to prove, 
that either Gout or Gravel depend on a predominating 
Acid; or that Filings of Iron, though an excellent Me- 
dicine for ſuch as have weak Stomachs, with a predo- 
minating Acid, is of equal Value with Lime-water in 
theſe Diſeaſes. 

II. My good Friend and Colleague Dr Whyte pu- 


(i) Gal. Simpl, I. 1. e. 34. 
bliſhed, 
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bliſhed, in the Medica! Efays, in 1743, an Eſſay to- 
wards the Diſcovery of a ſafe Medicine for difſolving 
the Stone, which has done much Good in that melan- 
choly Diſeaſe. It was conſiderably enlarged by the 
Author, and reprinted with the Efays, in 1747 ; and in 
Auguſt laſt came out by itſelf, with many more Addi- 
tions, and with this Title, An Eſay on the Virtues of 
Lime-water in the Cure of the Stone ; whereby it becomes 
more generally uſeful. 

Here the Doctor (4) obſerves, that © it is far from 
being true, that Quick-lime is ſoon deprived of its Vir- 
tues by repeated Affuſions of Water, or that the third 
or fourth Water procured from it, is altogether inſipid, 
as ſome have affirmed.” And below he adds, That 
ſome Stone-lime, which had been reduced to a Pow- 
der, by being expoſed to the open Air for four Months, 
{till retained ſome of its Virtue, after having had, du- 
ring the Courſe of ſixty Days, two hundred and ſixty 
times its Weight of Water poured upon it: And ſome 
Lime-water procured from calcined Oiſter-ſhells, upon 
which, in forty-eight Days, he had poured two hun- 
dred and ſeventy times their Weight of Water, was, 
by Experiment, found to be poſſeſſed of a conſiderable 
Power of diſſolving the Stone.“ 

When I communicated to not a few, what Quantity 
of Lime-water I had got from a Pound of Quick-lime, 
it was generally diſbelieved, and looked on as impoſſi- 
ble; nor could the Doctor fully credit it till be made 
the above Experiments. And no wonder; for had it 
been told me before, I would probably have ſuſpended 
my Aſlent until I alſo had made the Trial. To convince 
Dr Rutherfoord, who is very deſervedly at the Head of 
our Faculty in the Univerſity, I ſent him a Bottle of 
the Lime-water, which the Pound of Stone Quick-lime, 
mentioned above, p. 30. No 3. afforded, after about 
five hundred Pounds of Water had been poured on it: 
He was not a little ſurpriſed at its Strength, as he told 
me afterwards; and ſaid, there appeared to be ſome- 


(*) p- 43. 
G „ thing 


30 Diſſertation on Quick-lime. 


thing very wonderful in it; for, by the Taſte, he would 
have taken it for the firſt Water, So I claim the Dif- 
covery ; though Dr Whytt has not done me the Honour 
to mention me for it, probably becauſe his Experiments 
come not out the full Length of n. ine, though they fall 
not much ſhort of them. | 

For if © freſh calcined Shells impregnate Water more 
ſtrongly than ſuch as have had ſeveral Affuſions before 
and if double Lime-water, (that is, Lime-water made 
with calcined Shells hot from the Fire, rendered re- 
markably ſtronger by pouring it a ſecond time on freſh 
burnt Shells), Randing on the Shells a few Days, loſes 
ſome of its Virtue and Strength, while the weaker 
Lime-waters are conſtantly ſupplied with freſh Virtue 
from the Shells, ſufficient to make up what they loſe 
by the Contact of the Air (I); and yet Stone Quick- 
lime, after having been four Months expoſed to the o- 
pen Air, and having had two hundred and ſixty times 
its Weight of Water poured upon it, ſtill retained ſome 
of its Virtue; may it not be thought probable, conſi - 
dering the Influence of the Air on Quick-lime, and how 
much of what is diſſolvable muſt have been thrown up 
in Cruſts, during four Months and ſixty Days, that if 
the Stone Quick-lime had been taken hot from the 
Lime-kill, it would have retained ſome of its Virtue, 
after having had many more (perhaps five hundred and 
twenty) times its Weight of Water poured on it? And 
can any Reaſon be aſſigned, why the tenth or twentieth 
Water ſhould be weaker than the firſt, while there till 
remains Virtue in the Lime, if it be not that Water 
can bear no more of it? or that the ſame Quantity 
of the Lime diſſolved in the Water after ſeveral Affu- 
ſions, is not of the ſame Strength with that which the 
firſt Water takes up? And if this be the Fact, how 
comes there to be any Difference in their ſpecific 
Weights, when filtered ? 

As for ſpecific Gravities in general, I owned above 
how ſenfible I am of the Difliculty of determining them 


C1 Vid. ET. p. 41. & 42. 
accurately; 
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accurately; and referred to the very valuable Tables 
of Dr Richard Davies, in the Phil. Tranſ. No 488. p. 436. 
to 489. Where that learned Gentleman has with great 
Pains, and no leſs ſolid Judgment, collected all the Ex- 
periments of that Kind that have been made by the 
moſt accurate Authors, ſhewing how widely they diſa- 
gree, pointed out the Cauſes of ſuch Difference, Qc. 
In a Word, he ſeems to have exhauſted that Subject. 
I cannot however but obſerve from theſe Tables, that, 
according to the great Mr Boyle, a cubic Inch of Wa- 
ter weighs two hundred and fifty-ftx Troy Grains; but, 
according to the accurate Mr Ward of Cheſter, 253.18. ; 
that is, Mr Boyle's Water is to Mr Ward's, as 64 to 
63-295. or nearly) 63.3- And yet Mr Boyle (in his 
edicina Hydroſtatica) ſays, © Having examined the 
Weight of divers Waters, I found the Difference be- 
tween their ſpecific Gravities far leſs. than almoſt any body 
would expect; being but about one thouſandth part 
of the Weight of either, even between Waters where 
one would expe& a notable Diſparity. Nor did I find 
any Difference conſiderable between the Weight of 
Spring-water, River-water, Rain-water, and- Snow- 
water, though this laſt was ſomewhat lighter than any 
of the reſt.” Even by my imperfe&t Way of weighing 
in the Flaſk, I have found the full of it cold from 
the Fountain, thirty Grains heavier than what had 
{tood ſome time in my Chamber. I therefore hope the 
Doctor will not be offended, though I ſay, that 
There appears to me to be ſome Miſtake, in making 
any Lime-water, if filtered through gray Paper, to be 
to our Fountain-water as 169 to 168 NN For thus 
a hundred and ſixty- nine Grains of this Lime - water 
muſt not only contain a Grain of Lime, but alſo ſo 
lodged in the Water, as not to increaſe its Bulk; and 
conſequently three Ounces, or a thouſand four hundred 
and forty Grains of this Lime-water, muſt contain 
more than eight Grains and a half of Lime, though I 
could hardly account for the two Grains of calcarious 


(m) Vid. Eſſ. p. 40. 
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Cruſts which that Quantity of any of my Lime-waters 
yielded (). And Dr Langriſb's Pint of ſtrong Lime« 
water evaporated, ſhould have left, not ſixteen, but 
more than forty-one Grains of a calcarious Subſtance. 
But allowing the ſpecific Gravity of his ſtrongeſt Lime- 
water to have been to that of Water, as 286 to 285 (0) 
and ſuppoſing an Ergh/ Pint of Spring-water to weigh 
exactly one Pound Apothecaries Weight, (though it 
weighs three Ounces, wanting thirty-one Grains, more 
than the Apothecaries Pound of twelve Troy Oun- 
ces), and that the ſame Quantity of Dr Langriſb's ſtron 


Lime-water would have weighed one Pound, an 


twenty-ſeven and a half Grains, by Miſtake for twenty- 
three and a half I fuppoſe : is it at all probable, that 


Quick-lime, after long Calcmation, will communicate 


to a Pint of Water eleven and a half (or ſeven and a 
half) Grains of ſuch a ſubtile active Matter, as muſt by 
Diſtillation, as well as by Evaporation, fly off from or 
with the Water, and evaniſh, or eſcape through the 
Luting or Pores of the Veſlels? This moſt be more ſub- 
tile and volatile than a volatile alcaline Salt itſelf ; 
which yet the Doctor owns (y would have been ex- 
pelled by the Fire. Neither does it appear to me very 
probable, that ſuch fubtile volatile Matter would in- 
creaſe the ſpecific Gravity of the Water. The Analo 
between ſome mineral Waters and Lime-water (g), 
ſeems to explain nothing here; their martial Spirit, 
as it is called, being an inflammable Sulphur ; and if it 
increaſes the ſpecific Gravity of the Waters impregna- 
ted with it, it is more than I know. 

Beſides, fince Soap-leys (r made by pouring two 
Pounds of boiling Water upon four Ounces of purified 
Potaſh, and five 83 of calcined Oiſter- ſhells freſh 
from the Fire, and let ſtand twenty-four Hours, was 
neither ſo corroſive nor diſagreeable as the Glaſgeay 


Soap- 
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Soap-leys, and its ſpecific "aig leſs by a twenty- 
fourth Part ; while the diſſolving Power of the lighteſt 
was above one third ſtronger ; the Shell Soap-ley dif- 
ſolving a Thirteen-grain Piece of a Calculus entirely in 
ten Hours warm Digeſtion ; and the Glaſgow Soap-ley 
taking ſixteen Hours warm Infuſion to do the fame : 
Hence (ſuppoling the Quantity of the G/a/gow Soap- 
ley to have been the fame with the other, and that the 
Doctor examined the Condition of the Calculus in it, 
after ten Hours warm Infuſion, though not mentioned 
here) one would think, that the ſpecific Weight of 
Shell Lime-water could not be much greater than that 
of Stone Lime-water, nor its ſuperior lithontriptic 
Virtue be accounted for from its greater ſpecific Gravi- 
ty (/). But whatever is in this, 

That a general Poſition is not always well founded 
on a ſingle Experiment, might be proved by many In- 
ſtances; but I need go no further than the Eſſay (z) 
for a notable one. For there the Author informs us, 
that © he found a Solution of Alicant Soap in Stone 
Lime-water had a greater diſſolving Power, than either 
a Solution of Soap in common Water, or Lime-water 
by itſelf, or even than the Aggregate of the diſſolving 
Powers of Soap and Lime-water when unmixed : 
And then-relates the Experiment on which this Poſition 
is founded, which is as clear and concluſive as one Ex- 
periment can be. But in the following Paragraph he 
candidly owns, that at “ another Time, when he 
made the fame Experiment, he did not find the Virtue 
of the Lime-water ſo much increaſed by the Soap.” I 
may therefore be allowed to relate an Experiment or 
two which I made. | 

I put into one Glaſs two Ounces of a very clean and 
apparently pure Potaſh, (of which cold Water left only 
a lixteenth Part undiſſolved), and one Ounce of ſlaked 
Quick-lime'; and into another Glaſs alſo two Ounces 


of the ſame Potaſh, and an Ounce of calcined Oiſter- 


C/) Vid. EMT. p. 42. 
(t) p. 89. & 90. 


(hells, | 
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fhells, very white and brittle, and freſh from the Fire, 
but not hot; and poured on each two Gills of cold 
Water, in order to compare the Strength of theſe two 
Soap-leys; whereof let the firſt be A, and the laſt B. 
When they had ſtood twenty-four Hours, and been 
ſtirred and ſhaken ſeveral times, I poured off and 
weighed a Gill of each as accurately as I could ; and 
found A juſt four Ounces Troy, but B eighteen Grains 
lighter. Then having poured them into two different 
wide-mouthed Phials, I put into A a Fragment of a 
Calculus weighing twenty-five Grains; and another 
Fragment of the ſame Calculus of twenty-one Grains 
only, into B; and ſet both in a North Window. In 
about twelve Hours Time A became a little muddy 
round the Fragment; and after twenty-four Hours on- 
Iy, ſeveral little Bits of it were fallen off; while the 
Fragment in B diſcovered no Signs of Solution for two 
Days. After they had ſtood four Days and ſixteen 
Hours, I filtered A; and eight Hours after, B. And 
having with freſh Water waſhed away Part of the ad- 
hering Lixive, I dried both well, and weighed in the 
Papers, (which at firſt were exactly of the ſame Weight), 
and found the Paper A three Grains heavier than B: 
But carefully ſeparating the Remainders of the Frag- 
ments from the Papers, that of A weighed nine Grains, 
and that of B twelve Grains; A being in Powder and 
ſmall Bits, but B almoſt all in one Piece. This being. 
a ſingle Experiment, * 
I repeated it; taking for one Ounce of the above 
Potaſh, half an Ounce of Stone Quick-lime, which I 
had kept ten Days by me, and was crumbling into 
Pieces; and for another Ounce of the Potaſh, a full 
Ounce of Oiſter-ſhells, calcined for five Hours very 
white ; and becauſe they did not fall in Water, calci- 
ned a ſecond Time as long; and treating all as above; 
the firſt being called A, and the other B, as before: 
I weighed a Gill of each, and found A to want only 
four Grains of four Ounces Troy, (being three Ounces 
ſeven Drams and fifty- ſix Grains); but B wanted one 
Dram and twelve Grains of the four Ounces Troy, (be- 
\ ing 
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ing three Ounces fix Drams and forty-four Grains); 


i 

old and ſo was ſixty- eight Grains lighter than A. The 

wo four Grains which A wanted of the four Ounces, I 

B. attribute to the Potaſh's being ſoftened a little by the 

een Moiſture of the Air; and B's being ſo much lighter 

ind than it was in the former Experiment, to the greater 

nd Proportion of the Shell Quick-lime taken in this than 

ins in it. See above, p. 23. Theſe two Lixives being 

nt poured into the two Phials as before, I put into A ſeven 

2 Grains in two Fragments; and into B alſo ſeven Grains, 

er but in four Fragments, of the ſame Calculus which I 

ns uſed in the former Experiment. Theſe having ſtood 
In forty-eight Hours, I filtered, and found the dried Re- 

'y faduum of A two Grains and a half; and of B only one 

I Grain and a half. Whether this is owing to the great- 

ie er Proportion of the Quick- lime in B than in A, or 

0 there being four Fragments in the one more than the 
n other, I leave the Reader to determine, or future 
d Experiments. | 

b I alſo infuſed one Fragment of the ſame Calculus, 
: weighing ten Grains and a half, in a Gill and a half 
; of double Shell Lime-water; and ten Grains of the 


ſame Calculus in two pretty equal Fragments, in a like 
Quantity of ſingle Stone Lime-water. After ten Days 
I filtered both; and being dried, the ſingle Fragment 
weighed ten Grains, and the two Fragments only eight 
Grains. | | TH: 

I ſhall make no Inferences ; but only obſerve, that I 
chuſed to make this as well as all my Experiments, 
without any artificial Heat, not only becauſe I had not 
Conveniency for Furnaces, &c. but alſo becauſe I 
thought it not eaſy, with ſufficient Accuracy, to adjuſt 
and 1 the Fire, ſo as it might neither exceed nor 
fall below what it ought to be; either of which might 
mar the Experiment: And that therefore the compara- 
tive Power of Menſtruumt, in many Caſes, was, with 
greateſt Certainty, diſcovered in the common Air. 
And thus, _ 34 
N By all the Expeximents I made, I could neither diſ- 
f cover any Difference in the Strength of the Lime-wa- 

ter, 
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ter, nor in the Quantity of the Cruſts it afforded, -whe- 
ther one Part of compleatly-calcined and recent Quick- 
lime had yielded ten, fifty, or five hundred Parts of 
Lime-water. But I know no body ever imagined (#), 
& that Water acquires the fame preciſe Degree of 
Strength, whatever be the Quantity of Quick-lime 
upon which it is poured ; as is obſerved of Wine in 
which Crocus metallorum is infuſed,” For neither can 
Quick-lime impregnate more than a certain Quantity 
of Water; nor Crocus metallorum more than a certain 
Quantity of Wine. But while that certain Quantity is 
not exceeded, I have not been able to diſcover, that ei- 
ther theſe Lime-waters, or antimonial Wines, differ in 
Strength; or any Reaſon why they ſhould differ. For 


ſurely, if in any Caſe Analogy can furniſh an Argu- 


ment, it is here. Every Menſtruum d iſſolves only as 
much of any thing put into it as it can diſſolve, and no 
more by any means, in the ſame Degree of Heat. 
Water, for Inſtance, can take up only a certain Quan« 
tity of any Salt, or of whatever is diſſolvable in it. Dr 


 Grewlong ago obſerved this; who, among other Things, 


notices, that two Drams of Senna will impregnate 
four Ounces of Water as ſtrongly, as if four. Drams 
were infuſed in it (x). The Lime-water (mentioned 
above, F 1. No 7.) ſtill retains (at leaſt ſome of) the 
Qualities of Lime-water ; it kills Inſects, gathers 
Cruſts, is detergent, &c. as at firſt. , Now, “ if 
Lime-water were ſtronger or weaker in proportion as a 

eater or leſs Quantity of Quick-lime is added to the 

ater, &c. (y) ;” be this Proportion what it will, 
it muſt be very ſmall. For it cannot be ſaid, that the 
Strength of ſeven Pounds of Lime-water procured from 
two Pounds of Quick-lime, is twice as ſtrong as it 
would have been, if only one Pound of Quick-lime had 
been uſed. But I ſay, be the Proportion what it will, 
if this hold, Lime-water may be made of any Strength 


| Cu) Vid. EMT. p. 41. | aged; | 
x) Vid. Grew's Experiments on the Solution of Salts in Water. 
O Vid. Eſſ. p. 41. 11 1 
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ou pleaſe, at leaſt much ſtronger than was ever F< 
RA But to me it appears more probable, * 
Water can bear, or diſſolve only a certain Quantity of 
Quick-lime ; and if there be as much of Quick-lime in 
it as will afford this Quantity and ſufficient Time al- 
lowed, it will impregnate it elf fo fully as to be able to 
bear no more, And if there be ſuch a Quantity of 
Lime in the Water, as will, after two or more Waters, 
till conſiderably impregnate freſh Water, I cannot 
conceive why the felt Water ſhould leave in the Lime 
ſo much of its diſſolvable Part, and yet diſſolve any 
Part of new Quick-lime infuſed in it. | 
I aid this proportional Increaſe of Strength muſt be 
very ſmall, and I may add, imperceptible. For if Lime- 
water procured from calcined Oiſter-ſhells, upon which, 
in forty-eight Days, had been , poured two hundred and 
ſeventy times their Weight of Water, was neverthe- 
leſs, by Experiment, found. to be poſſeſſed of a conſj- 
derable Power of diſſolving the Stone (* ); then theſe 
calcined Oiſter-ſhells 40. probably have impregna- 
ted as ſtrongly five or fix hundred times their Weight 
of Water, as they did the two hundred and ſeventy, 
if it had been all poured on at once, or in a ſhort 
Time. And if the ſecond Water was weaker than the 
firſt, the third than the ſecond, and fo on to the fiftieth 
or fifty-fourth Water, and yet this laſt conſiderably 
lithontriptic ; their Decreaſe of Strength would not ca- 
fily be perceived, nor determined, I think, without a 
greater Variety of Experiments than have yet been 
made, or perhaps can be made. 
I noticed above (a), that ſlaked Lime makes an 
Ebullition in Spirit of Vinegar. This Ebullition, in- 
deed, is not fo. violent as it is when the Cruſts are infu - 
ſed in the Spirit, but nevertheleſs viſible: And that 
ſome of the Lime is diſſolved in it, appears by the 
guqſi Vegetation which follows. As for the Experiments 
made in Vegetation with Quick-lime and Lime -water, 


Cz) Vid. Eſſ. p. 43. 
e p. 17. Nn 
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too g to be related, I have given briefly the Event. 
of them in the Tyrecinium Botanicum. © © 
That Quick-lime, after being rendered a/moft inſipid 
BY frequent” Aﬀuſions of Water, acquires its former 
Properties by a new Calcination (3), is not to be 
doubted, But hays the almoſt infipid Quick- lime 
was not diveſted of its Properties before Calcination. 
I once, calcined. ſome of the Lime: cruſts; but they 
uld communicate. nothing to Water. Another Time 
made the ſame Experiment; and they did communi- 
cate ſomething, and yielded Lime-water ; perhaps be- 
caule they were collected off the Water ſtanding on 
the Lime; and ſo might contain ſome Parts of the not 
exhauſted Quick-lime. I remember alſo, that Van 
e Jays, old Lime-rubbiſh may, by Calcina- 
ion, be rendered Quick. lime. And I found, that ſome 
exhauſted Chalk-lime, upon Calcination, became really 
Quick-lime again, and afforded-. ſeveral Lime- waters. 
If this copſtantly hold, it is not improbable, that, by 
repeated Calcinations, all the Quick-lime may at 1 
be rendered diſſolvable in Water. But whether the 
Cruſts which filtered Lime-water throws up, may by 
Calcination be again reduced to Quick-lime, I cannot 
yet determine. (That they may thus be reduced a- 
gain to Quick-lime, , Experiments have ſince ſufficiently 


evinced). n * ie. A T 

III. By Article xiii. of the juſt now publifhked E/ays 
and Obſervations phyſical and literary, it appears, that 
my good Friend Dr Whytt, to diſcover whether he had 
not been miſtaken, concerning the Strength of different 
Lime-waters, thought it neceſſary to make ſome new 
Experiments, and publiſh them; whereby he has en- 
deavoured * to prove, „ That Lime-water acquires 
a conſiderable Addition of Strength, by being poured 
on Quick-lime newly taken from the Fire; and that 
the firſt Water got off Quick- lime, is ſen ſibly ſtronger 
than the fourth and ſucceeding ones, &c.” And as his 
Deſign was laudable, and Example worthy of Imitation, 


: (5) Vid. Eff. p. 76, 1 
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have likewiſe made a Variety of new Experiments, 
as well as repeated not a few old ones. Let having 
ſtill the Misfortune to differ from the Doctor, I hope 
to be allowed to lay the Reaſons before the Reader, 
69 to leave it to him to determine the Controverſy, 


51. The ſirſt Argument for the different Strengths 
of Lime- waters, is taken from hydroſtatical Experi- 
ments. For by weighing three different Lime - waters 
in a Copper Veſſel of one thouſand three hundred and 
fifty-five Grains Troy Weight, and containing exactly a 
hundred cubical Inches, the Doctor found, that this Veſ- 
ſel contained of our Fountain-water (a) 25,320 Troy 
Grains; of a very weak Lime-water, 9 25,356 Grains; 
of a ſtrong. ſingle Lime-water, (e 242397 Grains ; 
and of a double Lime-water, (d) 25,457 Grains. So that 
the ſpecific Gravity of (a) is to that of (d) as 185 to 
2186 ; whereas, by former Experiments (c), it was as 
168 to 169, or about a ſeventh Part more. But the 

reat Mr Boyle, after many Trials, having determined 
the Weight of a cubical Inch of Water to be two hun- 
dred and fifty-iix Troy Grains (4), an hundred cubic 
Inches muſt E hed, according to his Balance, 
twenty-five thouſand fix hundred Troy Grains; that 
is, a hundred and fifty-three Grains more than the 
double Lime-water (d). But, | 

Not to inſiſt on ſpecific Gravities, the Experiments 
are otherwiſe defective; for I no where fay, that cal- 
cined Oiſter-ſhells yielded me five hundred and twelve, 
or five hundred and twenty times their Weight of Lime- 
water. Stone Quick-lime ought to have 25 taken; 
which muſt afford more than the Shells can; ſince the 
Doctor determines the true Proportion of Stone Quick- 
lime to the Water to be as one to ten; but of Shell 
Quick-lime, as one to ſeven (eg. Beſides, theſe Lime - 
waters ought to have been treated as were the Lime» 


(d) Vol. 5. p. 19. 
e.) Eſſ. p- 20. & 33» 1 


H 2 waters, 


8 
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waters, { iv. below; and not only the Cruſts they yield · 
ed, weighed ; but alſo the ſpecific Gravity of each ex- 
amined, after all the calcarious Cruſts were ſeparated : 
For if then they differed proportionally ſtill, it is plain 
the Difference muſt be owing to ſome heterogeneous 
Subſtance adhering to the Shells. And | ; 

(a) That this may be the Caſe, . probable, 
if any Regard is due to the moſt accurate Experiments 
that I could make. For a Glaſs Flaſk weighing eight 
hundred and two Troy Grains only, which is not 
thirteen and a half Drams, contained of Water eight thou- 
fand nine hundred and twenty ſuch Grains ; but of the 
fame Water, wherein about a ſeventh Part of its Weight 
2 ws RR had been _—_— for two - 

Days, bein tered throuph aper, eight 

thouſand * hundred and Forty fox Grains ; rhoug it 
diluted only an Infuſion of Violets; and in Colour, 
Fo and Smell, differed not from Fountain-water. 
Apain, | 

(b) I infuſed alſo a hundred Grains of flaked Stone 
Quick-lime (which. contains about forty Grains of 
Water) in ſeventeen Gills of common Water; for ſo 
much only my Bottle could hold: Ten Days after, I 
filtered it; and found, that my Flaſk contained as much 
of it, as it did of the firſt Infuſion of a Pound of flaked 
Quick-lime in twelve Pounds of Water, viz. eight 
thouſand nine hundred and forty Grains; that four 
Gills of it yielded fully eleven and a half Grains of 
Cruſts ; the filtered Water not differing from common 
Water in ſpecific Gravity when weighed in the Glaſs 
Flaſk ; that there remained of -the Lime, when 
well dried, ninety-five Grains; as if five Grains only 
had been diſſolved in more than fixty-three Ounces of 
Water; which might yield forty-eight Grains of Cruſts. 
See this accounted for, 45 10. 

(e) I alſo put into 
much recent Quick-lime, that when I filtered it the 
Day after, I could obtain only a Gill and an half of 
Lime-water. So that for one Part of Quick-lime, 
there could be no more than three Parts of ROE ; 
or 


our Gills of Fountain-water 0 


. 
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for I did not weigh the Lime. Yet this Lime-water, 


filtered after it had ſtood ſeveral Days, yielded only 
four Grains of Lime-cruſts. In a Word, one Part 
of recent Stone Quick-lime, whether I took five, fifty, 
or five hundred Parts of Water, the Lime-waters did 
not ſenſibly differ in ſpecific Gravity, nor in the Quan- 
tity of- Cruſts which they threw up, when examined 
on the greateſt Accuracy that my Weights admit of. 

t 

(d) Having prepared a quadruple Lime - water, by infu- 
ſing into two Pounds of what I commonly make uſe 


of, three different Times, two Ounces of newly -cal- 


cined Oiſter-ſhells each Time, a Day always interve- 
ning ; I found the Glaſs Flaſk contained of this filtered 
Lime-water, eight thouſand nine hundred and forty-ſeven 
Grains; that is, ſeven Grains more than of the ſingle 
Lime-water. Yet four Gills of it, after ten Days, 
did not afford balf a Grain more of Cruſts than the 
Lime-water (b) ; which cannot account for the increa- 
ſed ſpecific Gravity. I therefore weighed in the Flaſk 
three Gills of this effete Lime-water, and found it a- 
bout five thouſand three hundred and fixty-eight Grains; 
that is, four Grains heavier than three Gills of Fountain- 
water. Is it not therefore more than probable, that 
the ſpecific Gravity of the Doctor's Lime-water (d) is 
owing to ſomething elſe than the Quick-lime, . to 
heterogeneous Subſtances diſſolved in it; which do not, 
cannot increaſe its Strength? And the ſpecific Gravities 
of the Doctor's Lime-waters (c) & (d), exceeding that 
of Fountain-water, much more than the Quantity of 
Lime diſſolved in them can account for, ſeems to bring 
it to a Demonſtration ; as will more fully appear atter- 
ward. The Doctor adds, 

The ſpecific Gravities of theſe Lime-waters (b), (c), 
and (d), did not differ more than their Taſtes. The 
firſt was weakeſt, and leaſt diſagreeable; the ſecond 
was ſtronger; and the third ſtronger ſtill, and ſome- 
what pungent. Further, while the double Lime -wa- 
ter (a) in a few Minutes gave a Copper Colour to * 

; the 
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the weak Lime-water (b) produced no ſenſible Change { 
upon it @,” . l F | =. | 
One may eaſily be deceived in determining the 
Strength of Lime-water by the Taſte (/): For if you 
fill three Glaſſes with the ſame Lime-water, and ca 
any one who thinks them different taſte them one after 
another; he will readily ſay, that the firſt is weakeſt, 
and the laſt ſtron and moſt pungent. - And very 
lately, Mr Jeſeph Black, now very deſervedly promoted 
Doctor of Medicine, and whoſe inaugural Diſſertation 
De magneſia alba demonſtrates an extraordinary Pros 
greſs in Chymiſtry, and particularly his Knowledge of 
the Qualities of Lime-water, coming in while I was 
employed about the Lime-water (b) (g), I deſired him 
to taſte my common Lime-water ; and he ſaid it was 
very good and ſtrong : Then I gave him the Lime-water 
(), which he called remarkably ſtronger ; but on ta- 
ing again the firſt, which appeared yet more pungent, 
he diſcovered the Reaſon of the apparent Difference, and 
that there really was none; e Hor br 
The weakeſt Lime-water that I uſe is ſo ſtrong, 
that whoever taſtes it two or three Times, as above 
directed, or keeps it in the Mouth for a ſmall Minute 
or ſo, finds it pungent enough, yea and painful too, 
ſo as ſometimes to complain that it excoriates. The 
firſt Infuſion of Shell Quick-lime, indeed, is com- 
monly more diſagreeable than that of Stone Quick- 
lime; becauſe, being not ſo thoroughly calcined, it 
communicates to the Water - the foreign Empyreuma. 
And I cannot but think the Taſte; of the Doctor s double 
Lime-water (d) was in Part owing to this ; becauſe it 
gave a Copper Colour to Silver in a few Minutes, on ac- 
count certainly of the remaining Sulphur; no Lime-water, 
nay nor Mortar made of Stone Quick-lime, having any 
ſuch Effect on Silver. In ; b * 
$ 2. The Doctor's next Argument is founded on the 


» Art. p. 377. 
OM Vit on No. 1. above. 
e 


Colour 
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Colour of Gunpowder acquired by Claret Wine, when 
Lime-water in a certain Proportion is mixed with it. 
Vid. Art. p. 377. But as one Wine may differ from 
another in Fineneſs, Strength, Age, &c.; ſo in the 
Trials that I made, the Appearances did not always 
agree. Generally Claret admits of an equal Quantity 
of Lime-water, without precipitating : But it a double 
Quantity be taken, it becomes muddy and blackiſh, 
and lets fall a dark Sediment ; and {till more plentifully, 
if a triple Quantity of the Lime-water be uſed. Thus 
I had from a common Spoonful of Claret two Grains 
of dried Sediment, of the Colour of Chocolate. 
As for the full Gunpowder Colour, a conſiderable 


Proportion of ſlaked Stone Quick-lime mixed with the 


Wine, did not give it that Colour. Did it any way de- 
pend on the incompleat Calcination of the Shells? That 
the Lime-water (b) is weaker than (c), is eaſily grant- 
ed. But it requires more Accuracy in the Experiments 
clearly to demonſtrate a remarkable Difference of 
Strength between (c) and (d), than its requiring two 
and about one third Tea Spoonfuls of the one, and 
only one and an half ſuch Spoonſuls of the other, to 
ive a Tea Spoonful of Claret Wine the full Gunpow- 
For Colour: The Doctor adds mn 1 
F 3. Twenty Grains of Salt of Tartar, being 
mixed with eight Ounces and two Drams of the weak 
Lime-water (o), after it had ſtood ſive Days on the 
Lime, the Mixture became immediately white and tur- 
bid, and ſoon precipitated a white Powder ; which be- 


ing ſeparated from the Water by Filtration, and dried, 


weighed two Grains (: Subjoining, that when 
double Lime-water which had ſtood eight Days. on 


the Lime, was taken inſtead of (b), it afforded ſeven 


Grains; while the ſame Lime-water which had ſtood 
only twenty-four Hours on it, gave eight Grains of 


this ſame white Powder. And it was obſervable, 


ſays he, that theſe three Lime-waters retained the 
Taſte of the Lime, after being mixed with the Salt of 


* Art. P- 378, 
| Tartar 


64 A Diſertation on Quick-lime. 


2777. and this equally after Precipitation as before 
it (i).“ n 
The Lime-water (b) muſt indeed have been very 
weak ; and I am much miſtaken; if eight Ounces of it 
would have afforded three Grains of Cruſts. And fince, 
notwithſtanding this, the Taſte of the Lime re- 
mained in it after the Precipitation, it appears to be a 
Demonſtration, that the white Powder proceeds wholly, 
or almoſt wholly, from the fixed alcaline Salt, and not 
from the Water : Which the Quantity of Powder the 
other Lime-waters yielded, notably confirm ; there not 
being a Grain of calcarious Cruſt in an Ounce. of any 
Lime-water ; as the Experiments related above (47 
make it viſible to the Eyes. But | 
„What proves, ſays my Friend, that the Precipita- 
tion is 4vbolly, or almoſt wholly, from the Waters, is, 
that the calcarious Matter precipitated is greater or leſs, 
in proportion to the Strength and Quantity of the 
Lime-water, but not in proportion to the Quantity 
of the Salt. Thus twelve Grains of Salt of Tartar, 
mixed with four Ounces of ſtrong Lime-water, yield as 
much of this Matter, as the ſame Quantity of this 
Lime-water mixed with eighteen Grains of the Salt ().“ 
Which appears to be an Attempt to prove, that we 
ſee not what we ſee. But at the ſame Time I muit 
own, I do not ſee the Force of the Argument: For no- 
thing is better known in Chymiſtry, than that in eve 
Precipitation, the Quantity of the Precipitans — 
bear a certain Proportion to the Quantity of the Præci- 
pitandum. If the precipitating Power of four Ounces 
of Lime -water, in which there are not four Grains of 
Lime, be ſpent on twelve Grains of Salt of Tartar, as 
well it may, it is to no Purpoſe to add more; much 
les might have ſuſſiced. | T9FY ® | 
It is alſo well known, that any fixed alcaline Salt diſ- 
ſolved in Water, precipitates ſome of its Earth in form 


(1) p. 379. 
Y Vid. p. 20. 


6 Art. P · 379. 
| of 


4 Diſſertation on Quick-lime, 65 


ef a white Powder. If Potaſh precipitated the Lime, 
how could ſo much of it be found in Soap-leys, more 
than the double Lime-water (d) did contain, although 
all the hundred and thirty-leven Grains had been 
Lime (-:) ? This muſt be a new Sort of Precipitation. ] 
cannot therefore think, that “ theſe Experiments ſhew be- 
yond Doubt, that double Lime-water may contaia thrice 
as much Lime, as Lime-water made by pouring on Quick- 
lime five hundred and twelve times its own Weight of 
Water (), if ſufficiently calcined Quick-lime be ta- 
ken. In the laſt, or 

$ 4- We have three Experiments, ſhewing the Quan- 
tity of Cruſts which three different Lime-waters yield- 
ed. N' 1. was made by pouring on a Dram of freſh 
calcined Oifter-ſhells five hundred and twenty Drams of 
Water; N* 2. of a Pound of the fame calcined Shells, 
and eight Pounds of Water : And of fifty Ounces of 
this Ne 2. after it had ſtood fifteen Hours, poured on 
nine Ounces of freſh calcined Oiſter-ſhells, was made 
Ne 3. After Ne 1. and 2. had ſtood twenty-four 
Hours, and Ne 3. nine Hours, all three were filtered 
through brown Paper, and ſixteen Ounces of each put 
into a Baſon by itſelf, and placed in a Cloſet pretty 
free from Duſt, for nineteen Days. © After this, ſays 
the Doctor, I filtered the ſeveral Waters through 
brown Paper; and having collected the earthy Cruſts, 
and dried them well, I found, that Ne 1. afforded very 
near four Grains; N“ 2. near twelve Grains; and No 3, 
rather more than thirteen Grains ().“ 


in) When above, p. 19. I made the Lime to be more than a third 
Part of the dry Salt obtained from Soap-leys, according to Dr Hales's 
Experiments, it was becauſe, of the three hundred and twenty Grains 
of Salt remaining after the firſt Evaporation, there were but two hun- 
dred and thirty- ix Grains, after it was diveſted of the Lime. But 
if the Waſte on the Evaporations was of the Potaſh and Lime equally, 
there would be of the Lime in the four Ounces of Soap-leys, about 
fifty-five Grains; and if all was of the fixed alcaline Salt, only ſix- 
teen Grains of Lime; which is enough for our Purpoſe at preſent, 

u) Art. p. 379- 

(0) Art. p. 379. & 389, 
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As for No 1. ſince too much Water was taken, and 
too little Time allowed to impregnate it, I paſs it. But 
with regard to N 2. and 3. it is very obſervable, that 
the laſt afforded but one Grain of Ci uſts more than the 
ſecond ; a Difference no way proportional to their ſpe- 
cific Gravities, as ſtated in F1. According to which, 
ſeeing Ne 2. yielded twelve Grains of Cruſts, Ne z. 
ſhould have yielded twenty-one Grains. Now, ſince, 
by my Experiments, four Gills, or ſome leſs than fifteen 
Ounces of Lime-water, after many Affuſions, as well as 
of the firſt Water, yielded commonly between eleven 
and twelve Grains of Cruſts ; is it not evident, that the 
firſt Infuſion contains not more Lime than many ſuc- 
ceeding ones? And ſince the Doctor owns, “ that Lime- 
water becomes effete as ſoon as it loſes its earthy Mat- 
ter ();“ and“ that theſe three Lime-waters had, at 
the Time they were filtered, quite loſt their Taſte ; 
is it not alſo evident, that the Virtues and Strength 
of Lime- water depend entirely on theſe calcarious Cruſts 
in their diſſolved State? that Water can hold only a 
very ſmall Proportion of theſe ? and that wliatever he- 
terogeneous Subſtance may remain in it after the Cruſts 
are thrown up, and increaſe its ſpecific Gravity, it muſt 
be entirely inactive? But 

“ Obſerving, ſays the Doctor, that N 2. and 3. be- 
came turbid when mixed with Salt of Tartar, I added 
eight Grains of this Salt to twelye Ounces of theſe two 
Waters (which I had filtered into the fame Bottle); 
and the white Powder that was precipitated when dried, 
weighed juſt one Grain and a half:“ and then ſeems 
to conjecture, that it did proceed wholly from Ne z. 
« In which Caſe, adds he, ſixteen Ounces of it muſt 
have contained ſeventeen Grains of the earthy Part of 
the Lime, and N 2. only twelve Grains (r).“ 

But if he had med his Salt of Tartar even with 


Cf) ENT. p. 147. 
Art. p. 380. 
(r) Vid, Art, p 380, & 381. 
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tommon Water, he would have obſerved it become 
turbid, and precipitate the ſame white Powder, Yea, 
if he had evaporated the Solution again and again, and 
as often diſſolved the dried Salt in Water ; this white 
Powder would itill have ſhewed itſelf, until all his Salt 
was reduced into it, as every Chymilt knows (//). So 
there is not the leaſt Foundation for the above Con- 
jecture; and as little for the following Inference, wiz. 

© That the ſureſt Way of knowing the Quantity of 
calcarious Earth contained in Lime-water, is, to eva- 
porate it, as Dr Langriſb did. And if it be objected 
to this, that all Water affords ſome Earth when eva- 
2 the Quantity of this may be determined by 
Experiment; though in many Waters it may well be 
neglected, on account of its Smallneſs ( ).“ 

For till the Experiment is made, it remains undeter- 
mined. Nor is it always ſo ſmall, as to deſerve to be 
neglected, if we can rely on the Experiments or Teſti- 
mony of famous Authors. For Inſtance, the learned 
P. F. Hoffman writes, that he found a Meaſure which 
contained only two Pounds of Rain-water, could con- 
tain of one of the aguæ fontane domeſtice, two Pounds 
and a Dram; and of others more, and of ſome leſs (u). 
That the Proportion the calcarious Earth or Lime 
bears to the Water, is more accurately diſcovered by 
the Cruſts than by Evaporation, is ſtill my Opinion; 


and the Doctor's Experiments confirm it. No matter 


what, or how much heterogeneous Earth, may be in 
the Water, or conveyed into it by the Shells, which 
Evaporation may diſcover ; ſince the Virtues of Lime- 
water is no ways owing to it, but entirely to the Lime- 
cruſts ; which, by Evaporation, muſt be confounded 
with the foreign Earth; and fo the Proportion they 
bear to the Water undetermined. I call them Lime- 
cruſts, not only becauſe all the Lime in the Water is 


ſoon turned into this Form in the free Air; but alſo be- 


| ( 2 Vid. Boerh. Chem. 1. b. 640. Hales's Exper. & Obſ. p. 9. Cc. 
(t) Art. p. 381. | 
Vid. Hoſſin. Obſ. Phy. p. 127. or Rieger Introd. vol. 1. p. 746. 
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cauſe by Recalcination they become Quick- lime, and 
can again impregnate Water. 

To my reaſoning from a known Property of every 
Menſtraum (x), the Doctor cannot agree: For © the 
Water, fays he, mult extrad the Virtues of Quick lime, 
when weakened by long Expolition te the Air, or by 
many Affuſions of Water; while Quick-lime freſh from 
the Fire, by a fort of eplus Force of its own, 
quickly impregnates the Water. Nor is it to be wonder- 
ed at, that Quick-lime freſh from the Fire, ſhould at 
firſt impregnate Water more ſtrongly with its Virtues 
than it does afterwards. This is as eaſily conceived, 
as that boiling Water ſhould extract more of the Vir- 
tues of Tea and Coffee than cold Water (y).” 

But the Queſtion here is not, Whether hot Water or 
cold extracts beſt the Virtues of Quick-lime ? that is 
given up (z) : Neither whether freth Quick-lime ſoon- 
er impregnates Water than Quick-lime long uſed ? this 


I believe we are agreed in : But, Whether Water, if 


there be Quick-lime enough in it, and ſufficient Time 
allowed, will not diſſolve or extract as much of it as it 
can hold? And that this common Property of all Men- 
firuums ſhould be denied to Water, may indeed be won- 
dered at. As for the explefrve Force of freſh Quick- 
lime, I own I do not underſtand what it means, if it 
be not its growing hot, and falling down in Water. 
But fince this does never happen to dry Quick-lime, 
the exploſive Force belongs as much to the Water as 
to the Lime. Heat certainly increaſes or quickens the 
diſſolving Power of Water in many Caſes, yet not in 
all, Cold Water diſſolves ſome Things which hot Wa- 
ter hardens. Cold Water diſſolves as much common 
Salt as hot; and generally what hot Water diſſolves 
of any Subſtance more than cold Water, it ſoon preci- 
pitates. But Heat has nothing to do here; eſpeciall 

ſince it forwards the Formation of the Cruſts, and 15 


(x) Fid. p. 54. 
(9) Art. p. 381. 382, 
z) Vid. Eſl. p. 20. & 34. 
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ſeems rather to weaken Lime-water than make it 
ſtronger. 

The Obſervation in E p. 42. and cited above, p. 50. 
may be of more Uſe here than Tea and Coffee. For 
if double Lime-water ſtanding but a few Days on the 
Shells, loſes ſome of its Pungency and Strength, which 
weaker Lime-waters do not ; this looks, as if, in the 
Hurry of the firſt Attack of the Meuſtruum, more of the 
Lime was taken up than it could retain. But this 
being ſoon precipitated, and diſcovered only by the 
Taſte, very apt to be here deceived, it may well be 
negleted. And if the Difference of Strength be proven 
by Experiments, and the one appear evidently to be 
more detergent, or diuretic, or lithontriptic, c. than 
the other, which I could never yet diſcover ; I would 
attribute it to the diſſolvable Part of the Lime's beco- 
ming leſs penetrating, or weaker, rather than to the 
firſt Water's taking up a greater Quantity of it ; which 
ſeems inconſiſtent with the Experiments above related. 
He adds, 

« Upon comparing the Experiments F 1. with thoſe 
of F 3. and 4. it appears, that the Difference between 
the ſpecific Gravities of different Lime-waters and com- 
mon Water, is much more than the Weight of the cal- 
carious Matter contained in theſe Lime-waters. There 
mult therefore be ſomething elſe beſides this carthy Mat- 
ter, which Quick-lime communicates to Water b 
which its Weight is increaſed.” Granting the ſpecific 
Gravities to be as ſtated above, F 1. this cannot be de- 
nied : But what this ſomething ele is, is the Queſtion. 


« Perhaps, continues the Doctor, Quick-lime may alfo, 


in ſome other Way unknown to us, alter the ſpecific 
Gravity of Water. But whatever may be in this, 
it is evidently unreaſonable to deny, that Lime-water 
is as much ſpecifically heavicr than common Water, 
as the hydroſtatical Balance, or other accurate Experi- 
ments fhew ; becauſe we cannot account for the Exceſs 
of Gravity trom any thing we know of the Contents 
of Lime-water. This is no leſs unphiloſoplücal, than 

it 


| 
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if one was to doubt of aniwerſal Gravity, becauſe Philo- 
ſophers have hitherto attempted in vain to account for 
it (a).“ 0 

The ſpecific Gravity of any Lime-water, is of no 
other Conſequence in the preſent Queſtion, than as it is 
adduced to prove, that its Strength is proportional to 
it; and “ that double Lime - water may contain thrice 
as much Lime, as Lime-water made by pouring on 
Quick- lime ſive hundred and twelve times its Weight 
of Water *.“ But that no ſuch Conſequence can be 
deduced from it, ſufficiently appears already. For what- 
ever this ſomething elſe is, it is plain the Strength of 
Lime-water does not depend on it, being effete and 
taſteleſs ſo ſoon as the calcarious Cruſts are ſeparated 
from it. 

Indeed, if ninety Grains of half-calcined Shells be 
infuſed in ninety- ſix Ounces of Water, in an open Veſ- 
ſel, for ninety-two Hours; there may not be in ſixteen 
Ounces of ſuch Water above four Grains of Lime. But 
ſeeing a ſmaller Quantity of Stone Lime-water yielded me 
near twelve Grains of Cruſts (6), it cannot be interred, 
that double Lime-water contains thrice as much 
Lime as the former, if rightly prepared. But in order 
to diſcover what the above ſomething elſe is, the Remain- 
der of the calcined Shells ought to have been weighed, 
and the ſpecific Gravity of the effete Water alſo exa- 
mined. For if ſuch Waters be not ſpecifically heavier 
than Fountain-water, it muſt puzzle even a Philoſopher 
to prove, that the Quick-lime communicated any thing 
to them, beſides what was thrown up in Cruſts : But 
if ſpecifically heavier than Fountain-water, the Cauſe is 
eaſily diſcovered, to wit, an inactive Earth. And no 


hydroſtatical Experiments can ſhew, that the Virtues 


or Strength of Lime-water depend on it. 

Quick-lime freſh from the Fire, by its exploſive Force 
or Heat, may indeed alter the ſpecific Gravity of Wa- 
ter; that is, diminiſh it: But that it can increaſe it, 

(a) Art. p. 393. 384. 

* Art. p.379. 

Vid. p. 60. (b). 
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without communicating, of its own Subſtance, what 
does not proportionally increaſe the Bulk of the Wa- 


ter, and diminiſh its owr. Weight, appears to be ſo in- 
conſiſtent with the known Laws of univerſal Gravity, 
that no Experiments can prove it. And if any ſuch 
Experiments be alledged, I leave it to the Reader to 
determine, whether Rich Inferences from them be not 
more improbable, if not more unphiloſophical, than 
that there might be ſome Imperfection in the Balance, 
Meaſures, Weights, &c. or Miſtake in the Experi- 
ments. But the Doctor's ſomething el/e is quite different. 

« A; Lime-water, ſays he, after its earthy Part has 
been precipitated by an alcaline Salt, continues to taſte 
ſtrongly of the Lime; it follows, that, befides this 
Earth, it contains ſome more ative and ſubtile Part, to 
which its Taſte and Virtues are chiefly owing. For we 
know, that the calcarious Matter of Lime-water is 


perfectly inſipid, and void of any other Virtue than 


what all abſorbent Earths poſſeſs. This active and 
more ſubtile Part of Lime-water ſeems to be ſeparated 
from its Earth by the alcaline Salt, which ftrongly at- 
tracts and embraces it. And hence Lime-water, mixed 
with Salt of Tartar, does not loſe its Taſte of the Lime 
by being expoſed to the open Air. Does not a Solution 


'of fixed alcaline Salt in Water poured on Quick-lime, 


ſeparate this ſubtile active Matter of Quick-lime from 
its earthy Part, by ſtrongly attracting it? And do not 
Soap-leys conſiſt of Water, and a fixed alcaline Salt, 
united with this active Part of Quick-lime, without any, 
or almoſt any, of its earthy Part (c? 

That a fixed alcaline Salt does not precipitate all the 
earthy Part of Lime-water, is proven above T4); as alſo 
that it is to the calcarious Cruſts, in their diſſolved State, 
that its Taſte and Virtues are owing ; they being the 
moſt ſubtile and active Part of the Quick-lime, while 
diſſolved in the Water; and after their Formation, ca- 
pable, by Recalcination, to be ſo ſubtilized, as again 


(c) Art. p. 393, 
(1) p. 20. 
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to impregnate Water. What becomes of the Doctor's 
more active and ſubtile Part, when the calcarious Mat- 
ter is turned into Cruſts ? Surely there is nothing a&ive 
then remaining in the taſteleſs and effete Water. But 
we know, that the calcarious Matter of Lime-water is 
perfectly inſipid, c.“ And is not the ſame true of the 
Water, when freed of this calcarious Matter ? That 
the calcarious Matter, in its ſolid State, is perfectly in- 
ſipid, has nothing ſingular in it. So is every ſolid Sub- 
ſtance, eſpecially Minerals, undiſſolved. Sal nihil agit 
niſi ſolutum. But in its diſſolved or liquid State, if I 
may ſo call it, it is certainly moſt ſubtile, yea more ſo 
perhaps than any Salt. For we know allo, that it is 
ſo lodged in the Pores of the Water, as neither to di- 
miniſh its Tranſparency, nor increaſe its Bulk; that it 
riſes in Water, and yet increaſes its ſpecific Gravity. 
What more ſubtile than this can Quick-lime communi- 
cate to Water? That the alcaline Salt is united to this 
in Soap-leys, is proven above, p. 65, and evident to the 
Sight, if equal Parts of a Solution of Potaſh and Lime- 
water be. mixed; no Cruſts being then formed on the 
Surface. Beſides, to my Friend's two Queries, Quick- 
lime being altogether earthy, without communicating 
any, or almoſt ary, of its earthy Part, can communicate 
nothing, or almoſt nothing, to a fixed alcaline Salt, 
no more than to Water. A Negative therefore only 
is due to the two Queries. 

« Enough, it may perhaps be thought more than e- 
nough, has been ſaid to ſhew, that the W of 
Lime-water is very different, according to the different 
Quantities of Water poured on Quick-lime. However, 
I muſt be allowed to ſay, that this Point, which has 
been diſputed by my good Friend, is of that Conſe- 
quence, as to deſerve to be fully cleared up; fince 
to ſuch as drink Lime-water with a View to the Cure 
of the Stone, it is of no ſmall Importance to know how 
it may be prepared, fo as to have the ſureſt and ſpeedieſt 


Effects (e). 


Ce) Art. p. 384. 
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I leave it to the Reader to determine the Queſtion 
diſputed betwixt us; and at the ſame time own, that it 
deſerves to be fully cleared up ; but cannot think, that 
it is of no ſmall Importance to ſuch as drink Lime-water 
for the Stone, to prepare it his Way, even granting the 
Difference of Strength he pleads for. For allowing his 
double Lime-water to be twice as ſtrong as common. 
Lime-water, and that the firſt Infuſion is ſenſibly ſtrong- 
er than the fourth and ſucceeding ones; this Defect is 
eaſily ſupplied, by increaſing the Doſe; which muſt be 
always more ſafe, and perhaps alſo more efficacious ; 
much of the Virtues of Lime-water depending on the 
pure Element; © as we find even the hardeſt Rocks 
yield to common Water //). And here I cannot but 
notice a pretty remarkable Phenomenon which occurred 
when I was making ſome Experiments on the lithontrip- 
tic Virtue of Shell and Stone Lime-waters. 

April 20. 1753, I took two Fragments of a very 
hard Calculus, weighing forty-four Grains each, and 
much of the ſame Figure. - One I put into a little 
ſquare Phial with a wide and not quite round Mouth; 
and the other into another Phial of the ſame Shape, 
but with a ſtraiter and regularly-round Mouth. This I 
ſhall call B, and the former A. And having poured in- 
to Aa Gill and a half of Shell Lime-water, and as much 
of Stone Lime-water into B, I ſet them in a Window; 
B being very cloſely corked ; but not A, by reaſon of 


its ill-ſhaped Mouth. For ſeveral Weeks their Ap- 


arances were much the ſame; only, more Acceſs be- 
ing allowed to the Air in A than B, the Cruſts ſoon 
covered its Water; while there was none on B. But 
looking on A June the zoth, the Fragment ſeemed (as 
if it had been Quick-lime) to have fallen down into a 
very white farina, or rather into Snow ; and I thought 
it was all diſſolved : But on taking it out, I found it 
had loſt but four Grains of its Weight, its very bulky 
Appearance notwithſtanding ; the reſt of the Fragment 
being as hard as ever. B continued ſolid for ſeveral 


El. p. 23. 
| K Month Sy 
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Months, and never fell down. I repeated this Experi- 
ment twice ſince, and the Phenomena were much the 
fame. What appears moſt remarkable, is, that this 
Change happened only to A; and never in leſs Time 
than two Months; and ſo, long after the greateſt 
Part of the Lime, if not all, was thrown out. Is it 
to be aſcribed to the Shells? to the Air? or to elemen- 
ny Water! n 
ut if it be proper to increaſe the lithontriptic Power 
of Lime-water, this may be done with Safety, by ta- 
King Alicant Soap along with it; or, with more Dan- 
ger, by adding to it leſs or more of an alcaline Salt. 
Either of which may ſave the Trouble of calcining 
great Quantities of Shells, for every four or five Pounds 
of Lime-water. I faid Shells, becauſe, according to the 
Doctor's Computation, the lithontriptic Power of dou- 
ble Shell Lime-water, to common Stone Lime-water, 
is as forty-five to ten (g). If this Calculation diſpleaſe 
the Mathematicians, I cannot help it ; nor will I ar- 
gue for or againſt them. * Any one who doubts on 
whoſe Side the Truth is, may eaſily fatisfy himſelf.” 
I ſhall only add, that, r the many Ex- 
dae that I, as well as my Friend, have made, I 
ve not ſeen Cauſe to retract any thing advanced in 
the former Edition of this Diſcourſe. And 
To conclude : The Experiments which I made, are 


ſimple, and may eaſily be repeated by any body, with- 


out the Trouble of Lamp-furnaces, digeſtive or other 
artificial Heats, ſtatical Balances, or the like; and if 
it be found, that they cannot ſupport the Inferences 


which I have drawn from them, I am willing to give 
them up. 


Errare eft hominis, ſed non perſiſtere: ſpe 
Optimus eft portus vertere conſilium. 


5 (8) Vid. ENT. p. 154. and Art. p. 376. 
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OW far Lime- water may be proper even in acute 

Diſtempers, I cannot yet determine. Only I 

have found it ſafe in feveriſh Colds, and notably ſucceſs- 

tul in rheumatic Pains; - and its diluent and diuretic 

Qualities ſeem to make it probable, that it may prove 

more uſeful in Fevers, than is at preſent believed : Which 

the following Abſtract of two Letters from Mr Robert 
Menzies, M. C. confirms ; who writes thus. 


F 8 E: 


A Young Man of twenty-two, who had an Ague in 
March 1751, and continued {till valetudinary, was, 

in Auguſt following, ſeized with Pains in his Bones, 
Laſſitude, Nauſea, &c.; and on the ninth Day with a 
cold Fit ; after which he turned hot and feveriſh, and 
I was ſent for. I gave him an Ipecacoan Vomit, which 
brought up a great deal of tough Phlegm and Bile ; yet 
he continued very fick, feveriſh, and weak. An Infu- 
ſion of Poppy-heads and Spear-mint ſettled his Stomach 
a little; but a violent Looſeneſs came on, and conti- 
nued till next Night, accompanied with violent Colic 
Pains and Gripes. Next Morning he complained of 
Pains in his Loins, Groins, and about the Penis, of a 
Numbneſs in his Thighs and Nauſea, and made little or 
no Urine; which made me ſuſpect a Nephritis, and I 
determined to blood him. But ſeeing the Blood ſo poor 
and thin as ſcarcely to colour my Finger, I ſoon ſtopt 
it; and though I did not take above three Ounces, he 
fainted, was more weakened by it, and his Pains as 
violent as ever. And knowing the good Effects of 
Lime-water in ſtopping Fluxes, and increaſing Urine, 
I had Recourle to it. Its being generally believed to 
be much upon the Alcaline, and apt to corrupt animal 
Subſtances, made me give it with Caution, .and in ſmall 
Dales. Accordingly, at twelve I gave Aguæ calcis unc. 
i. & Laud. lig. gut. iv. after which his Pains began to 
abate, At two after Noon, I gave A. calcis unc. ii. 
| K 2 without 
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without any Laudanum ; and, his Pains ftill abating, 
at four I gave four Ounces. He was quite free of Pain 
at five; fell into a ſound fleep at fix; I lett him ſleeping 
at eight, with Orders tor him to drink the Lime-water 
when he wakened. He drank two Pounds of it that 
Night, and made Urine eaſily and plentifully. Next 
Morning his Fever was eaſter, bis Appetite a little bet- 
ter; and before Night he thought himſelf fo well, that 
he would take no more of this four Drink, as he called 
it. However, about three Days thereafter he fell ill 
again, had the ſame Complaints, excepting the Looſe- 
neſs and nepbritic Symptoms, and begged more of his 
four Dink; which I readily granted, and made him 
drink three Pounds of it every Day. In two Days 
Time the Fever left him, and he found himſelf eaſy ; 
but continued to drink that Quantity daily for two 
Weeks, to prevent a ſecond Relapſe. 

About the Time my Patient relapſed, other three of 
my Patients were taken ill. The Symptoms being the 
fame with thoſe he then complained of, I followed the 
ſame Method with them; and all of them were free of 
the Fever before the third Day, after uſing the Lime- 
water, though one had been four Days in the Fever, 
another five, and the third eight, before they began it. 

[I was afterward called to a Drover in Glenlyon, a mid- 
dle-aged Man, ill of the fame Fever. He was fo tor- 
mented with a Strangury and Flatulencies, as ſome- 
times to fall into a deliguium animi. Atter emptying his 
Bowels, I gave him Agua calcis, and half a Grain of 
Opium. He ſweat a little after it; and drinking near 
2 Bottle at a Draught, made Urine plentifully, and 
ſlept ſoundly. Three Days after drinking the Agua 
calcis, his Urine depoſited a Sediment. He continued 
to drink it to three Pounds daily for fourteen Days. 
Thad in all nineteen Patients in this Fever; eighteen 
of which I treated the fame Way; and all of them re- 
covered in three or four Days after drink ing the Agua 
calcis. But a Woman whom I could by no means per- 
ſuade to take it, died the twentysſecond Day of the 
Diſeaſe comatoys. + | | 
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I was at a great deal of Pains to collect the Hiſtory 
of this Diſeaſe from ſuch as had taken no manner of 
Medicines; and found, that for the firſt fix or ſeven 
Days after being confined to Bed, the Fever was pretty 
acute, their Skin dry, Thirſt great, "Tongues cruſted 
with 4phthz, the Belly commonly bound, and Urine 
high coloured. Then they began to ſweat, without 
being in the leaſt relieved by it; and the Fever became 
low, accompanied with a Drowlineſs. Betwixt the 
fourteenth and eighteenth Day they were often deli- 
rious ; and then perhaps a Come carried them off; or 
turning lighter, till between the twenty-eighth and 
thirty-ſecond Day, the Fever left them, and they reco- 
vered. | 
In the following Winter, a Man who laboured under 
Pain in his Breaſt, with Straitneſs and Anxiety, a vio- 
lent Headach, accompanied with Redneſs in his Face, 
and a ſhort Cough, aſked my Advice. I recommended 
to him, perhaps raſhly, the Lime-water ; and in lels ' 
than two Hours after he began to drink it, the Symp- 
toms conſiderably abated ; his Pulſe from being very 
ſoft and ſmall, became pretty full and ſtrong; and next 
Morning his Urine depoſited a plentiful white Sedi- 
ment, and ſtained the Sides of the Glaſs. However, 
though his Complaints were mitigated, they were far 
from being gone: So I adviſed him to call a Phyſician ; 
who, being apprehenſive that the Lime-water might 
prevent Expectoration, allowed him no more of it, but 
followed his own Method. In lefs than twenty-four 
Hours after giving over to drink the Lime-water, his 
Urine turned clear and limpid, without either Sedi- 
ment or Scum, though his Complaints decreaſed apace, 
and he continued pretty calm, but fick, for four Days ; 
when his Urine began to ſuſpend a light Cloud, and the 
next Day ſeparated a plentiful white Sediment, which 
it continued to do for ſome Days, till all his Complaints 
were gone. As the laſt Cris was by Urine, and not 
either by Sweating or Expectoration, was it not proba- 
ble, that had the Lime-water been continued, the 4 
| caſe, 
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-eaſe, which appeared to be a Peripneumonia notha, would 
have been ſooner overcome? 

Me have a Fever among our lower Sort of People, 
which 3.5 in July laſt, It is accompanied with Vo- 
miting, Purging, and great Sickneſs; and ſometimes 
ends in a Peripneumom, but more commonly in an 
Abſce/s of the parotid, axillary, or inguinal Glands. 
The Lime-water does not fucceed fo well here as in laſt 
Year's Feyers. Yet, though it does not carry off the 
Diſeaſe in a few Days, it moderates it; and when ta- 
ken in Time, it has not failed to make the Urine de- 
poſit a Sediment, and prevent the bad Symptoms 
which might otherwiſe ks | 

I I have, with very good Succeſs, given Lime-water 
to Children troubled with vomiting of curdled Milk, 
Gripes, and green Purging, after other Ab/orbents 
were adminiſtered to little or no Purpoſe. I have alſo 
frequently given it as an Azthelminthic. It expels the 
long round Worm pretty well. I had one Patient with 
the Aſcarides, which occaſioned a frequent Tenęſinus, 
and twice an epileptic Fit. I gave Injections of Lime- 
water, but with very little Succeſs. I then gave Oil 
Clyſters in which ſome Sal Martis was mixed; this car- 
ried them away in great Plenty, and cured the Patient. 


Jam, Oc. 


* 


There is a Letter in the Scots Magazine for Augr/? 
1752, p. 395. by J. M. atteſting the anthelminthic 
Virtue of Lime-water. And though Mr Menzies did 
not find in Lime-water injected an immediate Cure, 
yet I think there is Reaſon to believe, that if the Pa- 
tient had firſt taken a Bottle of it, and an Hour or two 
after received the Injection, and theſe repeated once 
and again, it would have both killed and alſo Gy 

| that 
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that Kind of Vermin ; but let Experience determine. 
For, 


Uſus & impigre ſimul experientia menti; 
Paulatim docuit pedetentim progredientis. 
Namgue aliud ex alio clareſcere corde widebany 
Am, ad ſummum donec venere cacumen. 
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